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UNIVERSAL RADIAL 


Si MACHINES 


EM BODY ALL DESIRABLE PT ATURES 


= PRICES$490 AROIAL OIL 


CINCINNAT 








Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U. 8, Patent Office. Eight years 
ans. rience ination ee wie or caer 


partigulars-one Building, CLEVELAND, 0. 








TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS, 


WIRE BANK RAILINGS, 
PLANT STANDS, 


FIRE PROOF LATHING, &c, 


238 Summit Street, TOLEDO, 0 





THE DANCLER 


oil & haces: Vapor Torses 


The best and most bril- 
liant and economical light 
ever got out for lighting 
machine shops, fonndries, 
rolling milis, and where 
a brilliant, economical 
light is desired. 100,000 
now in use throughout the 
U.S. For further particu- 
gag/ lars address the 


Dangler Stove Mfg. Go. 









E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 








F \CROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cat Saws. 





ALL LUMBERMEN ; REQUIRe: CROSS-CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incompar: my’ the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. * 





WE CARRY IN STOCK A LARGE ASSORTMENT OF 


Brown & Sharpe’s Standard Cut Gears and Gear Cutters, 


FROM 4 TO 20 PITCH- 


Parkin & Bosworth. 
CLEVELAND and CINCINNATI. 


SYKES IRON ROOFING wor NILES, O. 












SYKES’ All my Iron is 

Re-Rolled and 

IMPROVED Box Annealed 

Best Roof in the wel Painted on 
or i i 

Suitable for all Best “of Paint 





_— of caer re Lin- 
uildings, ke 
Easy Put On. siete 


g® Send for Circular and Price List, and mention this Paper. 


ae Wheel Machinery, © 
J. WENDELL COLE, HB, 


Manager of P: neaphvants 
uthern Lake rs hg and 
e Northwest for 
DETROIT EMERY WHEEL CO. 
Address: Box 84, Columbus,0. 
or P. 0. Box 152 Chicago. 


Hart’s Corundum-Emery Wheels, 


PATENTS. 


M.D.&L.L. LECCETT, 


Attorneysat PatentLaw 


Patents obtained; in ‘the United{Sta' 
Foreign countries. a8 — 


Masonic Building. CLEVELAND, ¢ oe. 
KENDALL & ROBERTS’ 
Improved Hoisting Engines, 


Single and Doub x Double : 
Friction n Drums. tains le or ‘Double > Cyli 
Reve: on ee 
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SEND FOR CA CATALOGUE. 


E. H. JONES & CO., General Agents 
223 and 226 River St., CLEVELAND, 0, — 


VULCAN IRON WORKS. 
THOS. MANNING, JR. & C0., 


MANUFACTURERS OF 


STEAM ENGINES 


Air Com: Pn , 
weagees, | eumatic ——— and 


100 to 110 Merwin St, ,, GLEVELAND, 0: 














The Midvale Steel Company Steel, 


W. F. THORNTON, Sales Agent, 








CLEVELAND, O. [143m 


{49 WILSHIRE BUILDING. Telephone 1107. CLEVELAND, 0. 
















ane ‘PouBir PRESs-:. 





a Ene ae AG INE, 
Zee iL if acbine, ads Patent Lime-Extracting 


AUG. 24.'84 





Combined. 
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STILWELL’S 


Heater and Filter 










wed - oe Oricé & Works, 
«rBessemer five, 
J%95 Evetip AVE, Room4. 


Lleve/er, L. 






JAPRovED Brick filactipe- . 
~ (GAY (RUSHERS, G@RRIERS. 
eprmvens abai’ 


See 

V UPPLIEs. 
«YARD 5 S 
- PORTABLE: 


flake & Truck, 
J. M. Schoonmaker Coke Go. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 
Siding Connections with all lines of Railroads, 
Office, 120 Water Strest,. - 
Pittsburgh, Pa. ~* 





















FILE AND RASP MANUFACTURERS 


Is the only lime extracting Heater that wil! prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 



















This cut isa facsimile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, after the 
Heater had been running two weeks. 


Illustrated Catalogues. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 


FOREST CITY FILE WORKS,  —= ESTABLISHED 1876. 
J. & BEB. MOORES BROS... 





TELEPHONE 2312 














We make s specialty of Files made from ne ome mn An, '3 Ome 





{RON TRADE REVIEW. 











Steam Pumps. 
improved Duplex Pumps 
With Patented Removable Water Cylinder. 
Patterns fer iiss Se. 


s 
pep Hydraulic Ele 
and Heavy in ong 












The Improved Dayton Cam Pump, 
: For Bo ER FEEDING and for PUMPING 

} Pumping Returns from Coils oj 
feating A pparatus. 


The Smith-Vaile Co., 
DAYTON, OHIO. 





Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER CO.. 
MOUNT JOY, PA. 


Self Feeding Magazine. 
Self Draft Regulating. 
Reputation Established. 


Send for Catalogue. 
FREIGHT AND PASSENGER 


iRcabilenialkeaid \/ ilicke ake, Gye erae 
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MANUFACTURERS OF 


“WIRE CLOTH 


Of Every Description, 

_ Office Railings, 

i Elevator Enclosures, 
AND ALL KINDS OF 

Architectural Wire and Iron Work. 


SETS TT TT Terr 


CLEVELAND. OHIO. 





Champion Rubber Bucket 


AND CHAIN PUMP. 
Manufactured § F Crawford 


sunwALK, OHIO. 
Chain Pump Pipe Buckets, Com- 
mon & Expansion, Wood Force 
Pumps; also dealer in Steel 
Chain host a “ ty. Special in- 
ucements parties 
Correspondence 


car lots. Painted 





E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, 


Wire and Iron Fences, Iron 
Office- » Balcony 


i 
Creating i Bicapes: 


FAR ay 9 for Teiiene. 
5210m DETROIT, MICH 





THE IRWIN & REBER 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 


LIMITED, 


163 Lacock Street, 
ALLEGHENY, PA. 


Tue STranpine SEAM 
allows of an easy and 
- gecure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave pipe or 
*,ead, run down the spout, 
me not the wall ; an will 

, in case of "freezing, 
OMe to prevent bursting, 
«nd Sisto p remain double- 

ocked and water-tight. 


OOS 


‘Made in 6 foot lengths of 
a single sheet of 


5S SOFT STEEL, 


Galvanized, Kalamined 
er Leaded 


























L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland 8t.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


The Wictor Saw Eviler 


Just invented, is a 
long been sought for by b Millwrights 
‘armers, 


Butch: 
For prices and terms, 
address 





ers, Carpenters, 
every saw user. 





No. 204 East First St., 
= Agents Wanted. ([22ly] DAYTON, 


J AMES FP. WITHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 
i Smee Ee vere. 


Specially adaped for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods, rose, © Bolts, 
Nail Plates, etc. Will contract to completely erect, equip and place in 
f . Whitwell stoves, and steel plant s as above. As I man 8 ares ay ait 
“orks and steel works cons truct®sa 
on. 





appertaining to blast 
can guarantee promptness and 


FREE SITES 


Manufacturing Establishments. 


Free sites and free gas for fuel are given to first-class manufacturing enterprises, 

who propose in good faith to locate at Findlay, Ohio. I will be glad to 

correspond with persons controlling such concerns, and 
will give personal attention to visitors. 
I buy and sell real estate on commission; have sold nearly a half million dollars worth 
since the Ist of February, 1887, and in no case has the property failed to 
appreciate at cash 25 per cent. per week on the total 
amount of purchase money. 


WILSON VANCE. FINDLAY, O. 


PHOENIX IRON WORKS. 


W. H. Thompson, Proprietor, 
builder of 


Steam Power Granes 


FOR. ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. 


Gear Cutting. 


Wason Street bet, St. Clair and Superior, 


e 
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Enterprise Boiler Works 


Beatty & Kipp, 


Manufacturers of 


All kinds of Steam Boilers, 


Sheet Iron and Plate Work of all Descriptions, il and Water Tanks, 
iron Roofing. 
South: Market Street, 








Youngstown. oO. 


Repaire Promptly and carefully attended to. @ od Facilities for shipping. 


sar 


HUCHES BROS. 
MACHINISTS 


and Manufacturers of 


Steam Pumps, 
Hydraulic Presses, 







And Ceneral 
Machinerv. 


™ > fico eal 
Elm, cor. Washington Street. CLEVELAND. 0. 


GLASS "esersrsnts 


po Sa a * 


WS MYERS’ | 


FORCE-PUMP 


and drilled wells, The 








Robt. J. Schaeffer & Co., Mfrs. | "Yur: 











J.M. Allen, Pres. Wn. B. Franklin, V. Pres 
J. B. Pierce, Sec’y. 





























GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 Chief Inspector. 


E. GOULD & EBERHARDT, NEWARK, 









Turn‘. out 20 per cent. more work than any other. 





EBERHARDT’S NEW DRILL... 20 





RUBBER STAMP forthe WOR 
c. J. CONC ONC -LY & CO. 


RUBBER STAMPS 
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PIPE HANGERS, 





[Continued from Lron Trapk Review of Dec. 31.] 

Figures 9 and 10 show a different form of clip from 
those previously decribed. This is simply a bar of round 
jron with threads cut on the ends and bent around to fit 
the pipe. The upper ends of this yoke pass through 
holes in plate S and are provided with nuts which enabe 
adjustment to be made ina vertical direction. The plate 
S rests on two cast iron balls BB, 


The Great Eastern. 
Glasgow Engineer. 

The famous Great Eastern steamship, which is now 
lying in the Clyde, has been purchased from the first 
mortagee by a well-known firm of metal brokers having 
establishments in London, Liverpool and Swansea. 
Their Glasgow representatives have been instructed to 
take possession of the vessel. It is understood that the 





huge hulk is to be broken up, the cost of which opera- 





tae | 


WHAT SCIENCE OWES TO INDUSTRY. 





Far be it from me to depreciate the value of the gifts 
of science to practical life, or to cast a doubt upon the 
propriety of the course of action of those who follow sci- 
ence in the hope of finding wealth alongside truth, or 
even wealth alone. Such a profession is as respectable 
as any other. And quite as little do I desire to ignore 
the fact that, if industry owes a heavy debt to science, it 
has largely repaid the loan by the 





which roll with scarcely any friction 
as the pipe expands. 

Figs. 11 and !2 show a hanger 
made on a different principle. In 
this the pipe is supported on a con- 
cave roller which rolls with little 
friction on the plate P, which is ad- 
justable vertically by means of the 
four set screws s 8 8 8, the whole be- 
ing carried by the casting H, which 
is bolted securely to the beam as 
shown. 
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J important aid which it has, in its 
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turn, rendered to the advancement 








Figs. 13 and 14 [page 51] show a 
form similar to that last described, 
but modified so that it doesnot inter- 
fere with covering the entire length 
of the pipe. A cast-iron saddle, P, 
carries the pipe. This saddle rests 
on « cylindrical roller R which is 
carried on set screws in the same 
manner as that in Figs. 11 and 12. 

In either of the two last-described 
hangers the vertical adjustment may 
be omitted if there’is reason to be- 





Fic. 9, 

















of science. In considering the causes 
which hindered the progress of phys- 
ical knowlege in the schools of 
Athens and of Alexandria, it has 
often struck me that where the 
Greeks did wonders was 1n just those 
branchesof science, such as geom- 
etry, astronomy and anatomy, which 
are susceptible of very considerable 
development without any, or any but 
the simplest appliances. It is a cur- 
ious speculation to think what would 
have become of modern physical 
science if glass and alcohol had not 
been easily obtainable; and if the 
gradual perfection of mechanical 
skill for industrial ends had not en- 
abled investigators to obtain, at com- 
paratively little cost, microscopes, 
telescopes and all the exquisitely 
delicate apparatus for determining 
weight and measure, and for estimat- 
ing the lapse of time with exactness, 





of support to which they are at- 


tache { will never set appreciably. =— ~ 
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Figs. 15 and 16 [page 49] show a 
form of hanger sometimes used and 
which answers its purpose very well 
if care is used in putting it up. Two 
screws S,S, are screwed into the 
timber overhead. These screws are 
bent into the form of a hook at their 
lower ends, and an ordinary bolt 
passing through forms a bearing for 
the roller R, and carries the pipe as 
shown. A section of the pipe must 
be left uncovered where the bearing 
comes. This hanger is adjustable 
for height, but the minimum change 
Which can be given it is equal to 
eon-half the pitch of the thread on 
the lag screws. The adjustment is 
easily made by revolving the bolt, B, 
and giving the screws half a turn or 








a = which they now command. If science 
Soe has rendered the colossal develop- 
5 ment of modern science possible, 
beyond a doubt industry has done 
no less for modern physics and chem- 
istry, and for a great deal of modern 
biology. And as the captains of in- 
dustry have at jast begun to be aware 
that the condition of success in that 
warfare, under the forms of peace, 
which is known as industrial com- 











more as may be necessary, in either 
direction, 

Figs. 17 and 18 [page 51] show a 
hanger which may be used with ad- 
Vantage on a short line of small 
pipe. The cast-iron hanger is bolted 
to the floor or any convenient sup- 
port. It may be varied in its 
form to suit the requirements of 
different cases. It is concave on the upper side, and the 
nut on the rod is convex to fit it. 
Pipe are of the same form as those described in Figs. 1 
to 8, although but one bolt will be needed above the 
pipe. This passes through a hole in the end of the rod 
and the whole form a very neat adjustable hanger for 
short lengths of pipe. The longer the vertical rod can 
be made, the more easily will it work, and the longer the 
line of pipe it can be used on, 





Fie, 11. PIPE HANGERS. Fia. 12. 


tion is estimated to be from £10,000 to £15,000. The 


The clips around the | cost of purchase was £16,500. 


A NEw steam generator in England is arousing a great 
deal of interest because of its great efficiency. It is run 
on the pressure instead of the draft principle. This ob- 
viates the expensive tall chimneys and costly methods 
of firing now in use. Itissimply done by forcivg an 
increased amount of air into the fuel. 











petition, lies in the discipline of the 
troops and the use of arms of precis- 
ion, just as much as it does in the 
warfare which is called war, their 
demand for that discipline, which is 
technicaleducation, is reacting upon 
science in a manner which will as- 
suredly stimulate its future growth 
to an incalculable extent. It has be- 
come obvious that the interests of 
science and industry are identical; 
that science cannot make a step for 
ward without sooner or later opening 
up new channels for industry; and, 
on the other hand, that every ad- 
vance of industry facilitates those 
experimental investigations up on 
which the growth of science depends. 
—[Prof. T. H. Huxley, in Popular 


Science Monthly. 


siipeesnanseaienaeanties pbusties 

Tue New England hardware establisments will run 
more steadily this winter than last; also the paper mills 
and the electric light establishments will turn out fully 


one-half more work than in the past season. 





aa _ a See 


Ix the Western implement establishments moderate 





activity will be maintained. 
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IRON TRADE AEBVIEW. 








White’s Flexible Metalic 
FILLET. 


—- 2s 
For PATTERN MAKERS, FOUNDERS & MACHINISTS 


-“e- 


For Price List and Clreular, Address:— 
ALEX D. CUNNY, 
132 & 134 E. Second St., Cincinnati, O, 
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THE LIGHT RUNNING | 











SEWING MACHINE 


SIMPLE 





STRONG 














"THE ONLY SEWING MACHINE | 
THE ONLY | 


THAT GIVES 


PERFECT SATISFACTION 


T.HAS NO EQUAL } 


Crys 
a PARTICULAR 











SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.NY. CHICAGO ILL. 
@ ST.LOUIS MO.ATLANTA GA.9@ 
L IFOR SALE BYE | 











WEST'S 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origin»! ru 
btaining good, sound. cloan castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experience. 

Airo containing a practical treatise unen the 
construction of cranes and cupolas.ard e 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry :creman 
member of the American Society ot Mechan, 
ical Engineers and of the Civil Nngineers’ 
Club Of Cleveland. Ohio. 


12mo, Cloth, $2,50 


Fully illustrated and with complete index 
Will be mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the above 
book and the Iron Traps Review for one year. 


Address 
CLEVELAND PRINTING AND PUB. CO. 


CLEVELAND, OHIO 


for 
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THE MEECH GOLD AND SILVER ORE 





The Only Method for Preparing the Ore 
for Amalgamation. 


Disintegrating, Decomposing and Desulphurizing 
the ore under & HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT, with chemical action and attrition, 
dissolves and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 
ing the atoms of metal from the gangue, perfect] 
freeing them for amalgamation combination with 
the MEECH AMALGAMATION MACHINE and 
process, (being the greatest combination of Amalga- 
mation known). will successfully extract 90 per cent. 
of the metal from rebellions ores, such as Sulphur- 
ets, Sulphates, Sulphides, Chlorides, Bromides, Ox- 
ides, Tellurides, &c. 








are 





chine. Manufactured by 


all grades of gold and silver ore. 


Disintegrating Machine. 








&@ We desire business correspohdence in every mining district in the United States. 


The Meech Crusher ai Pulverizer. 


This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 and 60 h fine, and 

from 20, 40 and 60 tons per day. The PRINCIPLES of this machine, making it cuperier te all others, 

the peculiar concave and convex shape of the jaws, with concave and convex projections, which 
breaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, than any oth 


er ma 


MEECH & CO., Cleveland, O. 


We will contract to erect the Meech Plant of Mining machinery 


for successfully treating 
U2 





F. J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 


TO 10 HORSE POWER. 





All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 


J. ROBINSON s& SO.. 
BATTLE CREEK, MICH. 


=". 





THE ARMSTRONG VERTICAL STEAM ENGINE 
WITH HEATER AND STEEL BOILER. 


The Best Engine Made 


and will furnish MORE POWER with less fuel than any other 
engine OF SAME SIZE. The only Vertical Engine made having 


An All_Steel Double Riveted Boiler. 


Those who want an Engine of from TWO to FIFTEEN horse power, 
should send for our Illustrated Catalogue and Price List. 


DO NOT BUY 


until you see our flow prices. Catalogues mailed to any address 


Adaress Armstrong Bro. Engine Works 











Sprinagfie'd, Ohio. 01400 
{Manufacturers of and MINING, MILLING, DESULPHURATING AND SMELTING 
| APPLIANCES. 









Engines, Boilers. Pumps, Diamond Rock Dril 
Portable Tramways, Electric Mills, 


Electric Tables and Plates, Etc. 


Estimates for erection of complete reduction 
works furnished. Ores assayed and treated by 
sample or car-load lots. Address 


HARTSFELD P. S. F. & M. CO. 
Newport, Ky. 
Experting and Prospectine of Min- 
ine Proverties Contracted. 
eowly 


SLOWELLE PATENT WHEEL 
FOR WHEELBARROWS and OTHER PURPOSES 











Our SUSPENSION WHEEL is the lightest in the market, and will sustain more in proportion 
to its weight than any other. It is strictly suspension. The weight being sustained by a pull inward 
from the tire, the tension is the same on each and every spoke, or all alike. The strain is put upon 
all the spokes alike, and not on one at a time, as in other wheels. G. W. Howell, Mfr.,Covington,Ky. [7 


The McFarlan & Nottingham Co. 


MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 








| 


| 
} 





220 West Second St., 


CINCINNATI, OHIO.! 32ly 





FOR SALE! 


—ONE— 


15-HORSE POWER ENGINE, 


WITH 20-HORSE STEEL BOILER. 


ALL NEW! 


—ALSO ONE— 


18-Gallon Pump. 


W. R. EYNON & CO., 


CLEVELAND, O. 


FINE CATALOGUES, 


Such as are desired by all Manufacturers, 





=== 450 


Fine Printing 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing jand Publ’g. Co. 


Lithograph Building. Cleveland, 0, 
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TRAVELING SHOP CRANES. 


——_—_>——_— 


Railroad Gazette. 
The use of traveling cranes in locomotive building and 


repair-shops is atiended with so much economy in 
time and space that it 1s difficult to understand why such 
great conveniences are not more generally used. The 
first cost of a traveling crane is somewhat heavier than 
that of other lifting apparatus of equal capacity, and 
the supports of the traveler path are somewhat awkward 
and expensive additions to an existing shop. If, how- 
ever, the shop is designed, these objections to their use, 
when built for the use of traveling cranes, disappear, 


and the extra cost of the traveler path and posts is offset | nally placed at right angles to the length of the shop. 


by the reduction possible in the size of the shop and in 
the number of stalls. The brick piers supporting the 





crane path serve also to stiffen the walls and, therefore,’ crane can be used for the front of the engine and 


can hardly be regarded as an extra 


tives. The best method of arranging an erecting shop to 
be worked with traveling cranes is to use three tracks with 
pits running the length of the shop. The engines enter 
at one end on the middle track, and are lifted and placed 
wherever a vacant place exists on the side tracks. The 
wheels are thus left on the middle track, and can be 
rolled away to the wheel lathes, etc. The middle track 
can also be used for light repairs or for storing wheels, 
as a locomotive can be lifted several feet clear of the 
ground, and can be traveled completely clear of the 
wheels. With this method no space is lost and no 
traverser is required, but it is often somewhat difficult 
to rearrange old shops where the tracks have been origi- 


It is usual to use two cranes, each with one crab, 
where the pit runs the entire length of the shop. One 















item for expense. Traveling cranes 





that the connecting tracks outside the building cannot 
be altered so as to permit the first system to be used. 
Opinions differ as to the best method of driving trav- 
eling cranes, but a flying rope running at a high velocity 
is very generally considered preferable to shafting, etc., 
as the cotton rope is light, occupies little space, and a 
considerable amount of power can be transmitted with- 
out any great expenditure in bearings and shaft carriers, 
etc. The use of worm-gearing in the crabs prevents the 
load running back, and an arrangement of friction 
clutches in the high speed gearing is easily managed 
and requires but little power in the shifting apparatus. 
Belts, however, are ofcen used instead of friction clu.ch- 
es, and are by many considered preferable, being more 
gradual in their action and more easily shifted. When 
well designed, good workmanship will secure very satis- 
factory results with either method of construction, and 
provide a most valuable appliance 





— 








enable the work to be done more 





for large shops, saving a great deal 
of time and labor. 








quickly, and, therefore, a shop of 
given size can turn out a greater 
amount of work, or the same amount 
of work can be done in a smaller shop. 
If a fixed overhead lifting apparatus 
is used, the locomotive to be lifted 
must always be moved and placed 
under this fixed crane, and must then 
be taken away to some other track or 
stall to be repaired. Thus one stall 
can only be used for lifting. More 
over, a fixed crane can only lift the 
engine at one place and can not 
move it to another pit and lower it 
there. A drop table for wheels is 
even more limited inits application. 
As generally constructed, it can only 
operate on one pair of wheels ata 
time, and the engine has to be 
moved for every pair of wheels, and 
it is quite incapable of lifting out the 
boiler or the cylinders or any other 
part of the engine, and is open to 
the same objections as the fixed 
crane, the work has to be moved 
to it and away fromit. A travel- s 
ing crane on the contrary, can 














pe ea eae 
Crystallized Tin Plate. 

London Iron & Steel Trades Journal. 

Crystallized tin plate has a variega- 
ted primrose appearance, produced 
upon the surface by applying to it in 
a heated state some dilute nitro-muri- 
atie acid for a few seconds, then, 
washing it with water, drying, and 
coating it with lacquer. The figures 
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are more or less diversified, accord- 
ing to the degree of heat, and rela. 
tive dilution of the acid. Place the 
tin plate, slightly heated, over a tub 
of water, und rub its surface with a 
sponge dipped in a liquid composed 
fo four parts of aquafortis and two 
of distilled water, holding one com. 
mon salt or sal-ammoniac in solu- 
tion. When the crystalline spangles 
seem to be thoroughly brought out 
the plate must be immersed in water, 
washed either with a feather or a 
little cotton, taking care not to rub 
off the film of tin that forms the 
feathering, forthwith driedwith a low 
heat, and coated with a lacquer var- 
nish, otherwise it loses its lustre in 
the air. If the whole surface is not 
plunged at once in cold water, but 
is partially cooled by sprinkling 











Fia. 15. 


liftany piece of work in the rectangle formed by 
by its extreme travel and traverse, and it is also capable 
of readily moving the work horizontally from one end of 
theshop to the other. A good traveling crane will lift a 
locomotive complete from one road, lower it down on ap- 
other road, so as to let an engine pass out on the road 
originally occupied, and then pick up the first locomo- 
tive and lower it down on the first road in ten minutes. 
It will readily be seen that the economy in time and 
space is very obvious, and many shops that are now 
overcrowded with work and cannot be enlarged in con- 
sequence of being bounded by shops and by streets and 
buildings which cannot be interfered with, except at 
considerable cost, could be enlarged ip capacity by sub- 
stituting a traveling crane for the present system of trav- 
erses and drop tables or fixed cranes for lifting locomo- 











Fig. 16, PIPE HANGERS [Sgr Page 49.] 


another for the back. Either crane can be used inde- 
pendently for lifting boilers, cylinders, etc. This system 
is often convenient where some of the more modern 
locomotives are too long for the pits and traversers 
originally provided. 

Where the transverse system of pits is used, one crane 


front end of the engine and the other crab the back end. 


This system does not so effectually utilize all the shop 
room and requires a traverser running the whole length 


winter. In either case the traverser is an additional 





with two’ crabs is most suitable, one crab lifting the, 


expense, which can be avoided where the longitudinal ; 
system is used. It may, however, happen with old shops | steamers, with a tonnage of 2,000 tons each. 








Fig. 17. Fia. 18. 
water on it, the cristallization willbe obtained by blow- 
ing cold air through a “pipe on the tinned surface, 
while it is just passing from the fused to the solid state. 





Welding Malleable Cast Iron. 

You can weld malleable cast iron plates by riveting 
them together and using a flux of powdered borax and 
Norwegian or crucible steel filings, equal parts. Let the 
first blows of your hammer be tender ones.—[ Exchange. 


oe - — 


Mayor Roche, of Chicago, is reported to be “in con- 


of the shop. If the traverser is placed inside the shop, sultation with a Northern Pacific railroad man and Mr, 
a good deal of room is lost and a traverser placed outside George Westinghouse, of Pittsburgh,” for the purpose of 
the shop has a good many inconveniences, especially in supplying, in Chicago, “a cheap manufactured fuel gas.’ 








THERE will be built this winter at Buffalo seven stee} 
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“TRUSTS” NOT ATTRIBUTABLE TO THE 
TARIFF. 

Those who are accustomed to attribute the modern 
“trust” to the “iniquitious influence” of the American 
tariff will find their theories difficult to reconcile with 
the present state of affairs in the metal markets of Free 
Trade England. There, if anywhere, should be found 
that “open and healthy competition” which is supposed 
to be alike the foe of “trusts’”’ of every kind and descrip- 
tion and the sweet boon of all the nations of the earth. 
But, instead, what do we find? The metal markets 
across the water at the present time in the grip of a 
monopoly more grinding and inexorable than anything 
ever known in this country. We are not defending mo- 
nopolies; we are simply contending that they are the 
natural outgrowth, not of a tariff system, but of the in- 
nate greed of men which will show itself under all ‘con- 
ditions, no more under one economic system than under 











another. 

If, however, there is any argument to be found in the 
existence of such disgraceful monopolies, it receives 
added emphasis from the effects already felt by the one 
industry of all others in Great Britain which has flour. 
ished most vigorously under the stimulus of an inade- 
quate tariff on the part of the United States. We refer 
to the tin-plate trade. 

An able and intelligent correspondent of the Liverpool 
Daily Post, referring to the enormous and unnatural 
forcing of copper up from £40 per ton to £83, and of tin 
like manner from £103 to £167, within a very short time, 
sounds the alarm to the tin-plate trade in language plain 
and unmistakable. “The tin-plate trade,” he says, “is one 
of the few manufactures left almost solely to this coun- 
try [Great Britain]. In two or three of the valleys of 
South Wales, stretching from Cardiff in the east to 
Llanelly in the west, are made the tin plates for the con- 
sumption of the whole world. Whole villages are em- 
ployed entirely in this industry, and the aggregate num- 
bers of workpeople employed amount to many thousands. 
It is a manufacture which has grown, too, with marvel- 
ous rapidity. The total number of boxes and tin plates 
made each year is in the neighborhood of ten millions, 
on every box of which a few pounds of tin is used. 
Great, therefore, is the mischief resulting from the sud- 
den advance in the most valuable article employed in 
this manufacture, and dire are the streits to which the 
maker has to resort to keep his works going and fulfill 
his contracts based upon tin at its normal price. On the 
lowest grade of tin plates the advance in tin alone repre- 
sents an increase of 2s to 2s 6d per box, and on higher 
qualities this advance is doubled, and in some cases 
nearly trebled.” 

Naturally the consumers of tin-plates all over the world 
have been slow to respond to this unprecedented advance; 





and yet, in the face of this most embarrassing situation, 
the tin speculators now demand that tin-plate manufac- 
turers put their heads still further into the noose by 
ordering several months’ supply ahead at the price for 
“spot” as the maximum. In this ingenious way the large 
stocks held by the syndicate are to be unloaded upon the 
unfortunate makers, who are thus made the instruments 
by means of which the commodity is to be artificially 
bolstered up for many months to come. 


“The danger of this renowned and ancient industry,” 
continues the correspondent, “is great and imminent. 
America is our chief customer for the plates, for she 
consumes over four-fifths of the exports of the article 
every year. Attempts have at various times been made 
in the United States to manufacture tin plates; but in 
spite of a heavy protective duty these have failed. But 
the inventive genius of a nation which can make paper 
barrels to hold liquids and paper wheels to bear the 
weight of a Pullman car will not stop at the invention 
to a substitute of tin-plates, if the prices of these useful 
articles suggest that means must be adopted in America 
to prove that they are not for every purpose at any rate 
indispensable.” He, therefore, calls upon the manufac- 
turers to resist this fresh demand and thus thwart the 
schemes of the conspirators. The situation is certainly 
most foreboding for the Welsh tin-plate makers, who are 
practically at the mercy of a few avaricious and desper- 
ate men. The outcome is difficult to predict. 








SHALL AMERICA MAKE TIN-PLATE? 


In another article is set forth the most embarrassing 
situation in which the tin-plate makers of Great Britain 
are at present placed by the demands of a bold and 
insolent monopoly, which has recently “cornered’”’ the 
world’s product of tin. The time seems auspicious to 
again enforce upon Congress the importance of liberat- 
ing the people of the United States from this annual 
tribute to England, amounting to over four-fifths of the 
entire output of the Welsh makers. 

Heretofore the manufacture of tin-plate in America 
has been hindered by two great obstacles: first, the lack 
of sufficient protection, and secondly, the fact that tin 
had not been known to exist in sufficient quantities in this 
country. This latter objection has of late years been 
removed by the fact that Australian tin, which is the 
variety most largely used in Wales, can be laid down as 
cheaply in this country as in England. But not only 
this: within the past year or two the most active pros- 
pecting has been going forward in different parts of this 
couutry, resulting in the discovery of numerous tin 
deposits, one or two of which bid fair to furnish sup- 
plies sufficient for all our wants. 


Kspecial interest has been manifested in the develop- 
ment of what appears to be a very extensive and valuable 
deposit in Dakota; and it is not surprising to learn that 
a company has recently been formed in Chicago for the 
purpose of beginning the manufacture of tin-plate. A 
gentleman unusually well-informed as to the purposes of 
the new company writes us as follows: “A gentleman I 
saw in Chicago, connected with the tin mines and smelt- 
ing operations now going on in the West, informed me a 
month ago that bis company would have block tin on 
the market very early this year, and if Congress would 
sufficiently protect to enable the sheets of steel black 
plate to be profitably made in this country (it being 
contended that it cannot be accomplished with the 
present tariff), we may get to work at tin-plate-making 
at once ab initio; but, in default of this, we may proceed 
to import our steel sheets, or body substance, and coat 
them on this side for making the highest grades of the 
article only, as we could not touch the common quali- 
ties, the same body substance in ‘steel being used for all 
descriptions of plate, good, bad and indifferent; the 
coating and finishing being the distinctions, and altos 
gether different from the old iron body plates in ‘Char- 
coal’ and ‘Coke,’ the former quality costing so much 
more to produce than the latter.” 

Our correspondent submits this query, which we com- 
mend to the intelligent contemplation of our readers: 
“The advocates of Free Trade contend that an augmen- 
tation of duty means an enhanced price of the com- 
modity to the consumer, and that, therefore, all tin- 
covered conserves must necessarily be dearer to the user 











of such; it would, therefore, at this juncture, be interest- 
ing to note what increase of prices for canned goods has 
recently taken place, as tin-plate has advanced a dollar 
and a half a box—bearing in mind where advances in 
fish or fruit, if any, have occurred, that they are attrib- 
utable to diminished catches or scanty crops—if no such 
increase has been found necessary, why may it be neces- 
sary when we ask for /ess than this of protective duty to 
the cent a pound already levied on tin-plate?’’ Since 
the extra duty thus sought to enable American mauufac- 
turers to produce tin-plate and pay American rates of 
wages, works out under three-tenths of a cent a can upon 
one-pound cans, it is difficult to see where the burden 
upon the people of the United States comes in. 








NEW LAKE TONNAGE. 

Despite the fact that the past season witnessed the 
completion of a large number of first-class vessels along 
the line of lakes, the coming season is likely to eclipse 
all previous records. The Marine Record has compiled 
an interesting table showing the capacity, measurements 
and value of new tonnage now under contract, from 
which we gather that there are now under way forty- 
four steamers, with tonnage ranging from 255 to 2800, 
and seven schooners whose tonnage ranges from 506 to 
2000. The greater part of the new steamers reported is 
however, of the larger size, at least fourteen being valued 
at upwards of $200,000, two going as high as $350,000, 
each, and the majority of the larger class closely approxi- 
mating $250,000. Eighteen of these new vessels are now 
under contract at Cleveland ship-yards, the remainder 
being distributed along the lakes from Buffalo to Mil- 
waukee. The aggregate new tonnage so far contracted 
for is put at 75,661, the total value being $6,615,000. 
Singular as it may appear at first sight, Ohio has more 
extensive ship-building interests than the time-honored 
ship-building State of Maine. 








THE remonstrance of the Western Iron Ore Associa- 
tion, published in another column, is strong in diction 
and telling in its argumentative points. Its author, 
Hon. Geo. H. Ely, is peculiarly well fitted to set forth 
the disaster that would result from a removal or a reduc- 
tion of the present duty on iron ore. It is to be hoped 
that Congress will heed the appeal so strongly set forth. 








THE production of pig iron in the United States in 
1887, as estimated by the American Iron and Steel Asso- 
ciation, was 6,250,000 gross tons, or about 600,000 tons 
more than in 1886. 





BITS OF LITERARY GOSSIP. 


Mr. Wm. H. Edmonds has retired from the Balti- 
more Manufacturers’ Record, to assume the proprietorship 
of the Annison (Ala.) Hot Blast. Wedo not know what 
the present temperature of the Hot Blast is, but it is safe 
to predict that it will be increased by about 1,000° when 
Mr. Edmonds gets his hand fairly on the machinery. 

Engineering has become so diversified of late years 
that it is almost impossible to follow it in all its ramifi- 
cations. We commend the wisdom, therefore, which 
induced Messrs. Egbert P. Watson & Son, of New York, 
to change the title of their excellent journal (the Me- 
chanical Engineer) to the more simple and appropriate 
one of The Engineer, and we congratulate them upon the 
handsome appearance which the remodeled paper 
presents. 

The Iron Age (New York) treated its readers to a gen- 
uine surprise, last week, by appearing not only in a 
handsome dress of new type but also in magazine form, 
portly and substantial. The Jron Age easily takes rank 
at the head of metallurgical journals both at home and 
abroad. 

That was a commendable stroke of enterprise—the 
Natural Gas Supplement accompanying the American 
Manufacturer’s issue of December 30. 

Mr. A. R. Rivet is the editor of a bustling new month- 
ly trade journal, just started at St. Louis—the Merchant, 
Miller and Manufacturer. It bids fair to Rivet attention 
from the start. 

The January Lippincott contains the names of such 
well-known writers as Albion W. Tourgee, Edgar Faw- 
cett, Charles E. L. Wingate, Nora Perry and Ella 
Wheeler-Wilcox—a sufficient comment as to its attrac- 
tiveness. 

The leading article in January Scribner—“The Man at 
Arms,” by E. H. Blashiield and E. W. Blashfield—is 
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very Yichly illustrated by the former. The paper de- 
scribes the man at arms from the time of Charlemagne 
(800) to the perfection of armor (about 1450), and is the 
resuit of study artd research continued from time to time 
for several years. 

New York’s new daily paper, The Press, is strong, able 
and pushing. Better still, it is out-and-out for Pro 
tection. 

“Woman,” is the title of a new illustrated magazine, 
the first number of which has just been issued from 112 
Nassau street, New York. It is bright, cheery and out- 
spoken. 

We have received the following calendars: From 
King, Gilbert & Warner, dealers in pig and bar iron, 
Columbus, O., gilt and black; from the Hart or Detroit 
Emery Wheel Co., kitten’s head; from C. L. Hood & Co., 
Lowell, Mass., young girl’s head. 

The old, reliable American Miller comes to hand for 
January with additional pages of reading matter, at the 
same old price of one dollar a year. The stories are 
worth that. 


di nvaiarkadesstatalelatiag nent 
THE EFFECTS OF TEMPERATURE ON IRON. 
Pees Re 

To the Editor of the Iron Trapg Revigw: 

In reading the issue of your paper, of January 5th: 
my attention was arrested by your article “On the Effect 
of Temperature Upon Structural Iron.” Mr. Rameey is 
clearly, to my mind, correct. It has been my opinion, 
ever since the terrible affair of Ashtabula bridge, that 
the question of the temperature of the iron solved the 
whole matter. It isa well-known principle that heat 
expands all substances, except clay, which would follow 
the rule, if it were not for the water contained, which 
being evaporated, contracts the body of the clay. Heat 
thus expands all bodies—and so of the reverse; in the 
absence of heat or for the want of heat, all substances 
contract. Every one knows that when iron is hot, it is 
pliable and “tough”; that is, its particles hold together 
with increased tenacity, up to a point of melting, when 
the particles are so far set apart as to have no more ad- 
hesion than other fluids. Every practical man knows 
that the reverse obtains, in proportion to the absence of 
heat. Not only the woodman knows that his axe is liable 
to break at a low degree of heat, but the ordinary teams- 
ter knows that, under the same circnmstances, the tyre 
of his wheel is liable to break, if it strikes with extra 
force some obstruction. So of chains, and other struc- 
tures of iron. An engineer remarked in the writer’s 
hearing, that on taking out his engine, one frosty morn- 
ing, he let the steam on too suddenly; the effect of the 
jar was to take about four inches in length out of the 
coupling shaft, between the wheels of the locomotive. 

Now for the application to the Ashtabula disaster. 
The bridges of that day, more than now, perhaps, de- 
pended upon the strength of the bolts, which held the 
eads of all the various iron bars in place. It will be 
perceived, that if these bolts were to give way, the whole 
structure would unravel, not unlike a stocking, in some 
degree. The bridge was composed of long bars of iron 
held together at the ends by these § or } inch bolts; if 
for want of heat, those bars contracted, the 1-16 or ¢ ofan 
inch each, they would act as a shear on the bolt, and, 
being “cold” and short, would be very likely, under the 
tension, to break; particnlarly when under the weight of 
a heavy snow, and the train, drawn by two engines, 
under quickened motion. The jar of the train would 
be likely to finish the rupture commenced by the “frost” 
or absence of heat, and when once started, would move 
rapidly on, to the fatal downfall, and destructive finish. 

I believe it is admitted, that cold is not a principle 





but the absence of heat. CALORIC. 
MANUFACTURING SITES ON THE LAKE 
FRONT. 


To the Editor of the Iron Trapg Review: 

And now it is reported that the great iron syndicates 
that were seeking a location for shipyards, ore and coal 
docks, ete., are looking up sites for these outside of 
Cleveland. Now, as I fully believe that Cleveland has 
the best possible site for such works, I will venture to 
reiterate a little—if one has a good thing these days he 
must advertise it. 

To drop for the time being my grand thousand-acres- 
of-outside-lake-front project, I will content myself with 
the hundred acres within the Harbor of Refuge, west of 
the present river entrance. Here, between the line of 
14 feet water and the present beach, there are not less 
than one hundred acres of the very best water front, 
besides all needful slips to make it all available for 
shipping. When within, floods, ice gorges nor currents 
can affect it. To reclaim this wasted land will cost from 


three to five thousand dollars per acre fur filliag in to 
four feet above the surface of the water in the lake. 

It is not, perhaps, fully settled to whom this land 
belongs, probably to the City of Cleveland, subject only 
to the authorization of Congress and the State Legisla- 
ture. At all events, the Legislature might authorize 
the city to appropriate this ground for dock purposes, 
and fill and rent it as it now does its present docks. 
This tilling may be done progressively as wanted for use, 
and much of the filling would be done free of cost from 
the dredgings of the inside harbor, and outside this 14- 
foot line to give an entrance of 20 feet water to these 
docks. 

Take a section of 20 acres, for instance: you would 
have 700 feet front on Harbor of Refuge with as many 
slips 1,000 feet long as your business might require in 
the 700 feet. This improvement would give us a mile 
of dock front carrying 18 or 20 feet water out through 
the breakwater to the open lake, This would be better 
than going to Erie for a shorter season of navigation. 

J. H.8. 


ENGLISH IRON AND METAL MARKETS. 


8. W. Royse & Co.’s report to the Inox [rape Review. 
MancueEster, Eng., Jan. 2, 1888. 

The great advance in some metals has given a buoyant 
tone to the mineral market, but the supplies already in 
the hands of consumers and contracts running have pre- 
vented mine owners reaping the harvest, and only few 
have benehtted to any extent. Few believe in any 
long continuance of current rates for metals or any- 
thing Jike them, and therefore hesitate to restart mines 
that could not meet competition at near old rates, but 
which could work to good profit at much below those 
now ruling. Besides, well situated mines are open to 
considerably increase the output at a moderate advance 
on old rates. All this tends to keep down values of min- 
erals, but the prospects are fairly good, and consumers 
should be prepared for a higher level of prices. For 
iron ore there is more inquiry, and a disposition to pur- 
chase forward even at an advance. Between January 
and December last year over 800,000 tons more were im- 
ported than during the same time in 1886. It is a long 
time since a new year opened with such rates as are now 
ruling for many metals. Some people fear the prices 
will disorganize trade and restrict the amount of business. 
Speculation frequently assists trade, but combined snec- 
ulation or “rings” are more hurtful to industry than is 
generally conceived. Statistically, copper was too low, 
and if left to natural laws the price would have advanc- 
ed. The question now is as to the future,some prophesy 
that we have not seen the highest, but he indeed will be 
a bold man that will buy more than immediate require- 
ments at present figures. At the same time we should 
not be surprised to see prices well maintained for some 
little time. An effort has been made to get up pig iron, 
but few will be induced to cover far ahead. Stocks are 
against speculators rushing prices, but a reasonable ad- 
vance could in our opinion be sustained. The export 
returns are not quite as favorable as they were expected 
to be. Latterly the increase in the exports has not been 
well keptup. For both pig iron and rails there is about 
300,000 tons more exported last year up to the end of 
November than in the same period of 1886. But for 
manufactured iron there is a good inquiry, and if peace 
in Europe is preserved, we confidently look for more 
business in the iron branch generally during the current 
year at increased rates. Spelter and lead have also 
shared in the rise, but particularly spelter, and are firmly 
held. A slight weakness is perceptible in tin, 

citiciajecnsicniceesigalaliaiaiet ta lade 
Removing Iron Rust. 

It is often very difficult and sometimes impossible to 
remove rust from articles made of iron. Those which 
are most thickly coated and most easily cleaned by being 
immersed in a solution, nearly saturated, of chloride of 
tin. The length of time they remain in this bath is de- 
termined by the thickness of the coating of rust. Gen- 
erally 12 to 14 hours is long enough. The solution 
ought not to contain a great excess of acid if the iron 
itself is not attacked. On taking them from the bath 
the articles are rinsed first in water, then in ammonia 
and quickly dried. The iron when thus treated has the 
appearance of dull silver. A simple polishing gives it 
its normal appearance. As often happens, a chance now 
occurs to note a process whose value should not be un- 
derestimated. A bookbinder wishing to blacken iron 
places rusty iron or steel in scale beer (triple beer). 
After five or six days the rust is perfectly dissolved from 
the metal, and a dark brown to black surface takes its 
place. Some days later the rust reappears. This affords 
a ready means of cleaning old or delicate iron objects 








WESTERN IRON ORE INTERESTS THREAT- 
ENED. 





The Western Iron Ore Association, at a meeting in 
Cleveland last week, adopted and issued the following 
address, signed by Hon. Geo. H. Ely, President, and 
Mr. W. D. Rees, Secretary: 


“The Western Iron Ore Association, representing iron 
ore-producing and transporting interests of the North- 
west and of Missouri, beg leave hereby to most respect- 
fally but most earnestly remonstrate and protest against 
the removal of or reduction of the present duty on iron 
ore. Iron ore is produced in every part of our country; 
the aggregate production in 1887 is estimated to have 
been over 12,000,000 tons. But the mining interests 
represented by this association alone furnish the ores 
for nearly one-half of the total pig iron production of 
the United States. Engaged in the business are hun- 
dreds of thousands of laborers and enormous capitals, 
which can never be withdrawn, but which must prosper 
or perish on the spot. In the ore business of the Lake 
Superior ore region alone, in the mines of Michigan, 
Wisconsin and Minnesota, in the railroads necessary for 
moving their products to the lakes, in the shipping 
engaged in the lake transportation, and in the ore busi- 
ness of the railroads moving the ores from the lower 
lake ports to mills and furnaces in the interior and to 
adjacent States, there are now employed about $140,- 
000,000 of capital with all the labor occupation that the 
use of such an amount of capital involves. In other sec- 
tions of the country, east, west, and south, are similsr, 
connected and interdependent industries, whose safety, 
and whose ability to furnish employment to American 
labor would be seriously impaired or entirely destroyed 
in the same way by the removal of the duty. The re- 
moval or the lowering of the duty would close many 
American mines. That the present rate of duty, 75 cents 
per ton, is insufficient for a reasonable protection to the 
capital and labor engaged in the working and the devel- 
opment of our American mines is shown by the steady 
and large increase in importations. About 1,300,000 
tons came in from Spain, Africa and Cuba in 1887. 
Every ton of this imported ore displaced a ton of our 
home production. There is no question of equality in- 
volved here. Not only is the supply of American ore 
practically inexhaustible but it is favorably distributed 
over the whole country, and every variety of chemical 
constitution and consequent adaptation to all require- 
ments of the iron and steel manufacture of the country. 
The importation of foreign ores is simply and only a 
question of wages in the production here and abroad. 
Our American mines are now competing directly, and as 
the importation of 1,300,000 tons last year shows, unsuc- 
cessfully, with some of the poorest paid labor in the 
world. Spanish, African and Cuban ores are produced 
at a labor cost that would be humiliating and oppressive 
to the last degree to the American laborer. Such wages 
we do not ask him to accept. Upon this position Amer- 
ican iron ore producers and American iron and steel 
manufacturers substanially agreed at Cresson, Pa., in 
1882, pending the discussion of the metal schedule of 
the present tariff. The iron and steel manufacturers, 
by unanimous vote, there said that the duty ought to be 
85 cents per ton. The consumers of American ores, 
therefore, are not asking for the removal or the reduc- 
tion of the duty. The equalization of the labor cost be- 
tween foreign and American ores would require the duty 
to be at least $1.50 instead of 75 cents. The iron and 
steel industries of the United States, for obvious reasons, 
can never depend upon a foreign ore supply. The reli- 
ance for permanently cheap iron and steel to the 
American consumer must always be upon American ore. 
That will never fail, provided the development of our 
mines be not discouraged and retarded by a policy which 
refuses just and sufficient discrimination in favor of 
home interests. Irdn ore is distinctively a “product,” 
a product of enormous combinations of labor and capital. 
Its designation by theorists as “raw material’ neither 
changes its relations to that expended capital and labor, 
nor can such arbitrary and purely constructive classifi- 
cation to suit certain theories impair its right to the 
amplest protection. In view, therefore, of these recited 
facts and conditions, in behalf of the very large and 
widely extended interests we represent, this association 
begs leave respectfully to renew its declaration against 
the removal or the reduction of the duty on iron ore.” 
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WINDMILL factories are multiplying in the West, 
Windmills are made to pump water and do a great deal 
of valuable work at a much less cost than boilers, engines 








from rust.—[English Exchange. 


and coal can do it. 
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Fabric Fire Hose Co., 


MANUFACTURERS OF 


Cotton Fire Hose., 


——) FOR (—— 





G1 GT Ana 


New Designs. 
First-Class _ Workmanship. 


THE MULLER MACHINE TOOL CO., 


8th and Evans Sts., [44] CINCINNATI. 0. 





FACTORIES. 


HAND-CU 


Files & Rasps 


Extra Tempered. 








RETNOLDS i EvOS., 


HOSE JUMPERS. RACKS & REELS, | “*°°74CTURFRS OF ALL 
Se Pome 
5 Barclay Street, 
NEW YORK. 


Old Files Re-cut, and 
warranted superi:r to 
any machine-cut or 
lead-tempered made. 
Orders by Mail Receive 
Prompt Attention. 

142 & 143 N. Water-st 
COLUMBUS, O |&2ly 





THE FUEL-GAS QUESTION_IN OHIO. 


weomre= ie ——= 
At the annual meeting of the Ohio Institute of Mining 
Engiz<ers, held at Columbus, last week, Mr. Emerson 


MeMiliin read a most important paper on ‘How Can 
the Bituminous Slack of Our Coat Mines be Utilized.” 
Below is a synopsis: 

In the year of 1887, in Ohio, 500,000 tons of slack and 
50,000 tons of pea coal were carted off to various dumps. 
The average composition of this soft coal slack, as it 
comes from the mines, is: Moisture, 9 per cent.; vola 
tile com. matter, 32 per cent.; fixed carbon, 42 per cent.; 
ash, 15 per cent.; sulpur 2 per cent.; total 100. 

This shows a value of only 12 to 15 per cent. less than 
lump coal, if used in an apparatus constructed properly 
for its utilization. 

About the only way to successfully use it is to first to 
convert it into gas and then burn the gas for purposes of 
heating, and, possibly, for illumination. 

Colonel McMillin here proceeded to consider the mat- 
ter of constructing gas works at coal mines and piping 
the gas to markets in neighboring cities and town, there- 
by saving the rail freight on the raw material. This gas 
can be conveyed an indefinite distance, by artificial pres- 
sure, located at various points—a thing not so much re- 
quired in the piping of natural gas, which has an initial 
pressure ranging between 100 and 500 pounds per square 
inch. The Hocking-Perry coal fields were taken as the 
basis of supply, Columbus as the market, and the speak- 
er, to make the piping of gas commercially practicable 
had to assume that a large business must be done. 

His estimate for mains was $2,250,000, and for addi- 
tional output, such as blowers, buildings, boilers, settings’ 
etc., $100,000, to which should be added expenses for 
engineering services, valves, expansion joints, special 
connections and incidental contingencies from 5 to 10 
per cent., making, in round numbers, say two and a half 
miljion dollars. 

Then came estimates for fuel, employes, depreciation 
of the lime—which would not be great—and other items 
equal to $50,000. 

The interest on an investment of two and a half mil- 
lions at 6 per cent. equals $150,000. Then ignoring the 
repairs, painting and depreciation, and estimating only 
the interest on the investment, and the expense of fuel 
and labor, the cost equals $200,000. 

With this equipment his estimate of gas sent through 
the mains was 36,000,000 feet of gas a day. 

Now, what would the freight on nut coal sufficient in 
quantity to’ make 36,000,000 feet of gas a day amount to? 

Because of the poor quality of the fuel we will assume 
that one ton will make but 100,000 feet of produced gas; 
at this rate it would require 360 tons per day, and this 
at 50 cents a ton for the freight equals $180 per day, or 
say $65,000 per year. 

It appears that it will cost three times as much to pipe 
the gas as to pay the freight on coal. I think it is safe 
to assume, then, that piping prodnced gas long distances 
in competition with railroad transportation of coal is 
impracticable. 

Should this quantity of slack and pea coal be made 
into a mixture of coal gas, water gas and producer gas— 
the mixture being suitable for domestic use but too cost- 
ly for mauufacturing or industrial purposes—then the 
gas would weigh but 499 tons, and in bulk would be but 
about thirteen million feet instead of thirty-two million. 

of course, would require a very much less ne as 
for Piping machinery, but the interest on the investment 
and cost of operating would still equal a greater sum 
than would the freight on coal. 

While this is true where the distance is 75 miles, it 
would not be true if the distance were but 25 miles. 

It appears that pea and slack are produced in about 
equal proportions, and that in the Hocking-Perry district 
there are about 200,000 tons of each kind. 

it 18 questionable if the slack, after the pea coal is 





taken from it, could be advantageously utilized; certainly 
the two could be more profitably worked together. 

The relative value of the several grades of coal may 
probably be rated as follows at the mines: 


Lump coal. $1 00 
7 a” See biniisdigaite Neadladintincae te ecnpemacieanuateowsnadas 50 
Pea coal . Ake dhadabavstncatices since capa icdey eoubabitaieas ae 
Slack coal... ae dveneans 0) 


Should the last two grades be worked together i in pro- 
duced furnaces in the production of fuel gas, this would 
much more than double the value of the pea coal. In 
fact, a clear value of not less than $100,000 might be 
added each year to the productive values of the State, 
and thie, too, in addition to the employment that it 
would be the means of giving to railroads, and to labor, 
in- transporting and manipulating the same. 

Could manufacturers alone be induced to substitute 
gaseous fuel, the 1,000,000 tons of peaand slack could 
be made to do greater work than is now done with 1,500,- 
000 tons of lump coal, could gaseous fuel be substituted 
for coal in domestic use, then the 1,000,000 tons of pea 
and slack converted into gas would do the work now 
done by 5,000,000 tons of lump coal. 

In most branches of industry fuel is used with much 
greater economy than it is in domestic use; this is espe- 
ciall true with respect to steam generation. Less gain 
is effected here by converting the fuel to gas than would 
be the gain in almost any other operation in which fuel 
is used. 

But even here the saving becomes one of magnitude 
when first cost of the coal used is considered, steam nut 
is much dearer than pea and nut coal. The saving, how- 
ever, would be in inverse proportion to the distance the 
fuel would have to be freighted. 

The slack coal may be converted into light indirectly 
by furnishing power to run the dynamo that produces 
electric light, and in doing this it hastens the day when 
the use of fuel gas will become general. lt may be con- 
verted directly into light by the use of incandescent gas 
burners, a number of which are now before the lighting 
fraternity and are being endorsed by some competent 
eogineers. 

Should any of these systems and inventions become 
so perfected as to meet the requirements of the public, 
then the day of fuel gas will have dawned upon us, and 
the question of “what shall be done with the slack coal 
of our bituminous mines’’ will have been fully and, for 
the mine owners as well as the public, profitably 
answered. 
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BESSEMER STEEL RAIL PRODUCTION IN 1887. 





Bulletinof the American Iron & Steel Association. 

Through the courtesy of the manufacturers we are 
enabled this week to give complete returns of the pro- 
duction of Bessemer steel! rails in this country in 1887, 
not including a few tons which were rolled by iron roll- 
ing mills from imported blooms, but including all rails 
rolied by Bessemer steel works. We give below in net 
tons the details for the first halt and second half of 1887, 
compared with the production of the Bessemer steel 
works in the corresponding divisions of 1886: 





Net tons of 2,030 pounds. 


Periods. Other 2 


Pennsyl- | Thinois. 








vania. States Total 
————_ —__— | _—___  —___ 
489, 720 163 978 53.679 707 447 


6u8, L5¢ 266,997 


‘ “1,097,913 43,975 


167,302) 1, 42 2.452 








220,98 - 749, 894 


- Be sisicone 
| 70,055] 1,174,193 
163,773] Ll4t40l 


333,828] 2,295,594 





66,145 323,993 
5.8,970 398,658 


“Total 1887. ......... = ere 1,230,115! 722,651 


























The production of steel rails by our Bessemer steel 
works in the first half of 1887 was 1,030,530 gross tons, 
and in the second half of 1887 it was 1,019,108 tons, or 
2,049,638 gross tons in the whole year. This result was 
487,228 tons greater than the total production of 1,562,- 
410 gross tons of Bessemer steel rails by Bessemer steel 











works in 1886. The production in the last half of 1887 
was only 11,422 tons less than in the first half. 

The new year does not open auspiciously for our steel 
rail friends. Many large orders are still withheld, and 
the works which closed down in December are still idle. 
Che Cambria Iron Company has reluctantly followed 
the example of many other companies and notified its 
‘housands of workmen that their wages will be reduced 
10 per cent. on February Ist. This reduction will em- 
brace all the salaried officers of the company. 


From the Stockholder. 

The year 1887 has been the banner year in the pro- 
duction of steel rails, and probably will continue to be 
so regarded for some time to come. The returns of the 
stee] rail manufacturers’ Board of Control do not in- 
clude, however, two works, namely, the Colorado Coal 
& Iron Company at Pubelo, and the Roane Iron Com- 
pany, at Chattanooga, nor do they include the produc- 
tion of a few mills rolling rails from imported or do- 
mestic blooms. Furthermore, they do not take into 
account steel rails which weigh less than forty pounds 
per yard. Natural.y the production of rails during the 
winter months exceeds the shipments, while the latter 
are supposed to be larger than the output during the 
spring and early summer months. The capacity of the 
stee] rail mills belonging to the combination of manu- 
facturers is about 175,000 tons per month of standard 
rails. This would indicate a capacity of 2,100,000 gross 
tons, or, if we add something for new mills that have 
been built recently, the total capacity may be placed at 
2,250,000 gross tons, an increase of about 250,000 gross 
tons for the past year. In the following table will be 
found a statement taken from the reports of the Board 
of Control of the sales of steel rails for each month dur- 
ing the past year, and the shipments and allotments for 
the same period: 


Ship- AUotm’nt 








Month. £ales. ments. to date. 
Previous to January l............ ~ neces 1,432,036 
NS RO REE EE IE RA 270,290 104,226 1,683,684 
a EE aaa 139.751 130,934 1,948,851 
March Ra 62,493 154 370 948,851 
April 103.664 174871 1,961,139 
May 16,497 182.778 1,964,258 
June 80,510 160,176 1,969,798 
July as 79,354 137.691 1,970,444 
August . REE TA I 45 995 174,669 1,988,711 
~eptember .. Ce ESS ERENT 16,682 171,108 1,98+,929 
4 Fe Ra eS 28.872 178,208 2,009,341 
5 ES Ea Se eee 36,446 157,005 2,098,444 

Te es iu saath 1,898,444 1,726,108 2,098,444 


For the reasons already staied the shipments and pro- 
duction do not agree from month to month. The total 
shipments for the first eleven monthe of 1887, however, 
amounted to 1,72€,108 tons, while the sales for that 
period and a little over 1,000,000 tons, contracts for 
which were made before the first of January, 1887, to 
be delivered during the year, foot up 1,898,444 tons, 
and the allotments made by the Board of Control aggre- 
gate 2,098,444 tons. 


et a 
Corrugated Vice. ‘Steen 
Railroad Gazette. 


The fact that the corrugated fire-boxes of the Strong 
locomotive have heen already removed after only a few 
months’ service, does not prove that this system of fire- 
box is inapplicable to locomotives but simply that the 
joints of the fire-box must becarefully made, and in such 
manner that they can be calked. It is only reasonable 
to anticipate that more satisfactory results will be at- 
tained when the boiler-makers have gained a little more 
experience in the application of the corrugated fire-box 
to the locomotives. The Fox corrugated tue is so very 
widely used on steamships, that it is evident that it has 
many advantages over a plain crlindrical or a stayed 
fire-box. Many steamers with triple and quadruple ex- 
pansion engines are now running at pressures fully equal 
to those carried in any locomotive, proving that a corru- 
gated flue will stand the pressure and probably further 
trials under more favorable circumstances will show that 
it possesses considerable durability, even when subjected 
to the hard work required of a locomotive. 
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Blast Furnaces:— 

The Brier Hill {ron and Coal Company expects to 
give up its lease of the Himrod Furnaces, at Youngstown, 
Ohio, in February. 

The furnace of the Puget Sound Iron Company, at 
Irondale, Washington Territory, has not been in opera- 
tion since last February, the company being meanwhile 
engaged in making improvements in their plant by put- 
ting in a new bosh, crucible, etc. 

The Mayville Furnace, at Mayville, Dodge county, 
Wisconsin, which has been operated as a charcoal stack, 
is being remodeled and enlarged to use coke as fuel. 
The company expects to have the furnace ready to blow 
in, in the spring. Its dimensions will be 13 feet by 67 
feet. 

The New River Mineral Company is at work changing 
its [vanhoe charcoal furnace, in Wythe county, Va., toa 
coke stack, and expects to have itin blast about July Ist. 
Two 60 feet by 16 feet Whitwell stoves are now being 
put up, and the stack will be increased in size to 13 feet 
6 inches by 60 feet. 

Work on the coke furnaces of the Birmingham Fur- 
nace and Manufacturing Company, at Trussville, Jeffer- 
son county, Alabama, is progressing vigorously. The 
casting-house wall is nearly completed, the hoist-house 
wall is nearly up, the furnace jacket is erected, and jack- 
ets for two stoves are nearly finished. The greater part 
of the plate iron for another stove, and for the bridge, 
draft stack, etc., is about ready for erection. Sidings 
and roads to the mines, however, have to be built, so that 
the furnace will not be ready to make iron before next 
summer. The company expects to build a second stack 
after the present one is putin operation. The Hogsetts, 
of Fayette county, Pennsylvania, are the promotors of 
this enterprise. 
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Rolling Mills:— 

Oliver Bros. & Phillips, the iron manufacturers, have 
already in bank the money to pay off the third install- 
ment of their indebtedness on February 1. The sum is 
upwards of $300,000. The last payment was made in 
February 1, 1887. Two more remain to be paid before 
the indebtedness is entirely liquidated. 

A serious danger which was happily averted, threat- 
ened the destruction of the Twenty-ninth street iron 
works of Carnegie, Phipps & Co., Limited,’at Pittsburgh, 
during the last week. The mill is located large on 
“made ground” or cinder banks, which were discovered 
to be on fire under the main track of the Junction Rail- 
road, several side tracks of the Allegheny Valley Rail- 
road and the “bumper” and blacksmith shops of the 
mill. The flames had also extended into the new 22- 
inch mill and had almost reached a battery of boilers. 
Decisive steps were taken. Every available man was 
put to work digging trenches, which two huge pumps 
filled with water as fast as dug. Trenches were made 
the entire length of the mill, which, it is thought, will 
hold the fire back until a rise in the river quenches it.— 
[Iron Age. 


Steel Works:— 

The Scranton Steel Works have just taken an order 
for 10,000 tons of 63-tb. steel rails for the Marietta & 
North Georgia Railroad. 

The Italian government has made arrangements with 
the Bethlehem, Pa., Iron Works to furnish steel armor 
plates for several new cruisers designed for the Italian 
navy. This ia the first large order ever obtained by an 
American firm from any of the European govermments. 

The Linden Steel Company has finished its contract 
for rolling armor plate for the United States cruiser 
“Baltimore,” and is in now engaged on turning out steel 
plate for tne cruiser “Newark.” This, it is said, is the 
only firm in the country that can roll a 4-inch steel 
plate, and in consequence has a large share of the Gov- 
ernment contracts. The plates weigh 10,000 pounds 
and are 18 feet long.—[American Manufacturer, Pitts- 
burgh. 

At Columbus, O., last week Sheriff Custer levied on 
the property and works of the Cc! ..bus Steel Company, 
to satisfy five cognovit notes held by the First National 

sank of that city. The notes were given in May, June, 
July and November, of last year, and aggregate in 
amount $22,299.46. The works were closed down imme- 
diately. A receiver will probably be appointed at once 





and the business resumed. Among the stockholders of 
the company are E. L. Hinman, William Monypeny, 
B.S. Brown, Jonas McCune, W. W. Franklin, H. D. 
Turney and D. S. Gray. 

Foundries:— 

The Standard Iron Works, Minneapolis, Minn., will 
remove their works to West Superior, Wis. 

Graff, Hugus & Co., large stove manufacturers of 
Allegheny, Fa., contemplate building large shops. 

The Missouri Car & Foundry Co. did $2,750,000 worth 
of business during 1887,and at the present time are 
working to their full capacity—twenty finished cars per 
day.—[Age of Steel, St. Louis. 

The Noblesville Foundry and Machine Company, 
Noblesville, Ind., is a new corporation formed on the 
joint stock plan for the manufacture of pipe tools and 
fittings in brass, also a general machine business. Mr. 
H. L. Smith, of Indianapolis, is president, A. M. Baker, 
secretary and treasurer,and John Haileran, superin- 
tendent. The shops are of brick, of the latest style, and 
well equipped. The plant consists of the entire plant 
of the Indianapolis Steel Wrench and Tool Works, and 
a repair shop removed from New Castle. Capital stock, 
$25,000. 

Fires in [ron Works:— 

The Seymour Manufacturing Company, of Seymour, 
Conn., whose works were partially burned Monday night 
of last week, will at once be rebuilt. The tubing and 
copper rolling department were not much damaged. Itis 
expected to have a new building up within 60 days. 
The loss was $60,000 and insurance $30,000, but only 
$10,000 on the machinery, on which the actual lost was 
heaviest. 


Machine Shops:— 

The capita] of the Westinghouse Air Brake Company, 
Pittsburgh, has been increased from $3,000,000 to 
$5,000,000. 

Messrs. S. Tretheway & Co. have just purchased and 
placed in position a Betts Machine Company planer cap- 
able of planing 60 inches square and 20 feet long. 

Mr. Thomas T. Wood, late superintendent of the St. 
Louis Malleable Iron Works, has formed a partnership 
under the name of Thos. T. Wood & Co., and will engage, 
in St. Louis, the manufacture of Wood’s patent traction 
engine, the Viernow patent hoisting engine and some 
other specialties. 

A dispatch from Cincipnati, Ohio, under the date of 
the 4th inst., says: ‘‘Vhe big suit of David Armstrong, 
receiver of the late Fidelity National Bank, against 
Whitley, Fassler & Kelley, the Champion Machine 
Company, E. L. Harper & Co., Swift’s Iron and Steel 
Works and the Toronto Reaper and Mower Company 
was settled to-day by a consent order directing the re- 
ceiver to compromise the claims. The paper of the 
Champion Machine Company, amounting to $182,547.29 
and indorsed by Whitley, Fassler & Keljey, will be paid 
in full. The remainder, something over $250,000, of the 
paper of the other firms named and indorsed by Whitley, 
Fassler & Kelley, will be compromised at 50 cents on the 
dollar, and will be secured by the issuance of $500,000 
worth of bonds by Whitley, Fassler & Kelley, bearing 3 
per cent. interest and due in five years, $100,000 each 
year. The Fidelity directors have consented to the set- 
tlement. 


Hardware:— 

The file works of Beaver Falls have received one order 
from a South American firm for 28,000 dozen files. 

A St. Louis industry, just incorporated, is the Hul- 
bert Fence and Wire Company, manufacturers of all 
kinds of fencing and wire goods. 

The Lufkin Rule Co., Cleveland, have appointed H. 
H. & C. L. Munger, 142 Lake street, Chicago, their gen- 
eral Western agents, and have discontinued their Van 
Buren street office. 

D. Round & Son started up their Findlay Chain Works 
on Wednesday. They expect to employ about sixty-five 
men, and have orders on their books to keep them busy 
for three or four months. One order alone calls for 200 
tons of chain. All heavy cables will be made at their 
Newburgh works as usual.—[South Cleveland (0.) 
Advocate. 

The Reading Hardware Company, Reading, Pa., have 
just completed an addition to their brass foundry, which 
will more than double their capacity in this department. 
They have purchased all the cast butt machinery of the 
Clark Mfg. Company, Buffalo, N. Y., and have removed 
it to Reading, and added same to the butt department, 





which will increase their output in this line about one- 








third. They have also secured a lease of the large 
works formerly operated by the Manhattan Hardware 
Company, at Reading, and which they will put into 
operation at once. 


Miscellaneous:— 

Sealed proposals will be received at the office of the 
Supervising Architect of the U.S. Treasury Depart- 
ment at Washington, D. C., and opened at 2 Pp. m. of the 
16th day of February, 1888, for all the iron, terra cotta 
slate and copper work, etc., required for the floors and 
roof of the Court House, etc., building at Keukak, Iowa. 
Sealed proposals will be received at the office of the 
Supervising Architect of the U. S. Treasury Depart- 
ment at Washington, D. C., and opened at 2 p. m. of the 
16th day of February, 1888, for furnishing and putting 
in place complete, the iron beams and columns required 
for the Court House, Postoffice, etc., building at Denver, 
Colo. 

At a recent meeting of the stockholders of the Eastern 
Forge Company, of Portland,*Me., it was voted to re- 
build at once and to construct modern buildings. The 
machine shop will be of wood, 35x150 feet in size, and 
the forge will be built of wood or iron, but which has 
not yet been decided. The buildings are to be con- 
structed between 45 and 90 days. 

Application for a charter of incorporation has been 
applied for by the Spears Axle Mfg. Company, which 
has just been organized at Wheeling, W. Va., with a 
capital stock of $200,000. The incorporators are: Ralph 
Spears, N. Riestei, Andrew Reitz, J. G. Hoffman, Sr., 
and J. G. Hoffman, Jr. The works will be located 
south of the plant of the Belmont Nail Company, in 
that city. 

The Sandusky (O). Improvement Co., backed by 
$1,500,000 of Eastern capital, have secured 750 acres of 
land in the western portion of the city and have agreed 
to put up the following establishmeuts: One engine and 
boiler or machine works, with capacity for employing 
400 persons, estimated cost, $150,000; one glass ware or 
iron works, with capacity for employing 500 persons, 
estimated cost, $140,000; one chair works, with capacity 
for employing 150 persons, estimated cost, $125,000; one 
glass bottle works, with capacity for employing 150 per- 
sons, estimated cost, $75,000; one window glass works, 
with capacity for employing 50 persons, estimated cost, 
$50,000; street improvements, water mains and street car 
lines, estimated cost, $50,000; natural gas pipe line from 
the Northwestern Ohio gas fields, estimated cost, 
$300,000. 


Among the Cleveland Ship-Yards. 
Marine Record. 

One of the boilers for the new steel steamer Corsica is 
finished and will be put in at once. It is 14 feet shell 
and 12} feet long, built by the Globe Iron Works Co. 

At the Cleveland Shipbuilding Co. the keelis about 
laid for the second steamer for the Lackawanna Co., and 
No. 1 is progressing nicely and assuming a very fine 
shape. 

The Cleveland Shipbuilding Co. have a boiler com- 
pleted and ready to ship for one of the new steamers 
building at Frank Wheeler’s West Bay City yard. This 
is a boiler that the company and Mr. Wheeler may be 
proud of. 

The Globe Iron Works Co. is putting the machinery 
into the Lehigh Valley Transportation Co. boats. This 
steamer will be launched about the 10th of February. 
This company has its own derricks, 50 tons capacity, and 
docks for putting machinery and boilers into their boats. 

At the Cleveland Drydock Co.’s dock the propeller 
Smith Moore is getting steel arches, recalking, refasten- 
ing, hatches enlarged, new floors, and other necessary 
repairs. The tug Dudley is in dock for a thorough re- 
build, consisting of new frames, new shoe, deck frames 
and decks and new stern. The Specular wil! have her 
rig changed to a steamboat and new cabins. Her ma- 
chinery will be ready to go in about February 10. The 
steamer William Edwards will go into drydock to get 
steel arches as soon as the Smith Moore leaves it vacant. 


She will also be refestened and recalked. 
c mere 








An Iron Bouquet. 

A fine specimen of the blacksmith’s art is the bouquet 
recently presented to the Iron Chancellor by the Bis- 
marckshutte, the well-known Silesian rolling mills. It is 
manufactured entirely of the fine iron plate which is a 
specialty of the above works. The bouquet is nearly 
thirty inches high, is composed of elder flowers, butter- 
cups, heliotropes, forget-me-nots, etc., intermixed with 
fern leaves and maiden-hair ferns, all exquisitely worked 
out of fine wrought iron, and surmounted by a branch of 





oak, surrounded by branches of laure! and olive: 
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CONDIT, “FULLER & CO., 


PiG & BAH IRON. 


. WAREHOUSE: 
8 ee } CLEVELAND, 0. {81 to 98 River St.. cor. Main, 


CLEVELAND BUSINESS DIRBCTORY. 


Bolt and Nut Works. 





BUSINESS DIRECTORY. 


Canton, O. 








NHE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. 15 


OVELTY IRON WORKS, Miil Work, Shaft- 
‘S ing, Engines, Imperial job printing Diese 
e 3 








THE NEW “RAPID TRANSIT” WRENCH 





IS THE LATEST AND 
BEST WRENCH 


and prices address 


Now in the market. For descriptive circular 


The Sterling Wrench Co., Sterling, 0. 





Boiler Makers. 


=MITH & TEACHOUT—(Established 1857.) 
\) Boilers, Tanks, Stills, etc. 644 Broadway. 











Bridgeand Boiler Builders. 


Bova. L yy'e AND BOILER 
> WORK frs. of Arch and Truss Bridges, 
Boiler Tanks one Oil Stills. 
and Case Ave. 





Bet. Wasson St., 








WORSWiIiCck MEG. Co. 


MANUPACTORERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND — GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufeo fers of 1Ne Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND BOILER TUBES. 


Corner Water and St. Clair Streets, 


42 CLEVELAND, O. 





CLEVELAND ROLLING MILI CO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





+ . OUTHWAITE. W. G. POLLOCK. 
J. H. OUTHWAITE & CO. 


Exclusive attention given to 
Lake Superior and Menominee Rang. 


Erorm Ore. 


* CLEVELAND, OHIO. 


J. H. Dalliba. amin & Co., 
Hussey. ilwaukee, Wir, 


DALLIBA, HUSSEY & CO., 


Dealers in 


IRON ORE 4° PIG IRON. 


101 St. Clair St. CLEVELAND, 0. 
Chicago Office: 115 Dearborn St., Rooms 20 to 22. 


Moore, Ben 





ra‘y| FOUNDRY COKE, 
T2-hour Connellsville Coke. 





ae omens 
aloes W. J. RAINEY. 
f ; Mercantile Bank Bldg. Cleveland 





H. E. COLLINS & CO., 


ORES AND METALS, 


‘34 Lewis Block, 
PITTSBURCH, PA. 


Pittsburgh & Wheeling Coal Co..,| 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELARD, O. 
Lake Shipping Point, Lorain, Ohio. 








Tuttle, Oglebay & Co... 


COMMISSION DEALERS IN 


TRON ORES, 


from Marquette, Gogebic si Menominee 
Districts. 


CLEVELAND. O. 4C 





Saml. L. Mather Fred. A. Morse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 


uperior. 
Rooms 4&5 Mercantile Bank Building, 
wa CLEVELAND. O. 


L. M. PITKIN, F. L. CHAMBERLIN, 
Pres’t and Treas. Sec’y. 


Variety Iron Works Comp’v 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 


61to73 Scranton Ave. 81 Cleveland, O. 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 











BEFORE YOU BUY A 


BYCICLEoQRoGUN 


Send stamp to A.W. GUMP, Day- 
ton, O..for Illustrated Price List of 
New and Seconp-Lanp Macnuings. 
Biercles repaired and _nickeled. 
Skconp-Hanp BICYCLES,Guns and 
Xevolvers taken in exchange. 


aa Mention this p, rr. ly 

















A. PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 
Chicago Office—No. 7 Dearborn Stree, 
Room 1 


GEORGE K, HOSFORD. Manager. 30 











Belting, Xc. 


Pee & BOSWORTH, Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 








Hinckley, O. 





ae. W.S. Tin cans of every description 
ares job lots special prices. Correspondence 
olin 81 








Meadville, Pa. 


URRY & CO. general jobbers in Casings of 
all kinds. 43 











Mansfield, O 


MAR Fey | BOILER WORKS, 
an’frs 0 eam 
Tanks, and all kinds of Sheet fren Work. -_ 








Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., | ~~ rapa of Philadelphia 
Carriage and Tire Bolts 41 











Coal, Iron and Ore. 

NDREWS, HITCHCOCK & CO.. Briar Hill 
Coal and Pig Iron. 101 St.ClairSt. 81 
ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building. Cleveland. 0. 5 
ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61 


| ANGER, A.I.. wholesale Scrap Iron, Nos. 
173, 175 & 177 Merwin Street. 33 




















File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equal to tne best 
English file. Id files re-cut. Ail kinds of Job 
Grinding. Office and Works, 38 Cetena ame 





33 Winter street 








Foundries 


OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
EIMONS WM. & SON, Rolling Mill and 
Machinery castings. Rolls a specialty. 

No. 435 Broadway. 64 

















Foundry Facings. 


C LEVELAND FACING MILLS, Foundry 
Supplies, Cor. Scranton & Carter Sts. 21 








Hardware and Iron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


(LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and on 








Tire. 
HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











Hardwood Lumber, 


ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 



















MACHINERY FOR 


Straightening & Cutting Wir 


Of all Sizes to any Length 
Scnd for Catalogue. 


NO. ADT & Soa 


New Haven, Conn. U. 8. 





E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


.AND METALS. 
CLEVELAND, OHIO, 





Walkers Tool Holder. 


For holding drills and reamers 
for lathe work. Prevents break- 
ing or slipping. Can also be used 

for Crinitng ae reeming 

holes by hand, and tor 

reaming holes under drill 

presses, ete. Five hold- 

ers -y a set. Made with 
double handle, when required 

Walker Mfa, Co., CLEVELAND, 0. 


RUNYON, STUBBS & MACK, 


Commission Dealers in 


LESCOIN OES, 


From Marquette, 
Gogebic, and Menominee Districts. 













Room 43 Grand Arcade Building, 


ef ST. CLAIR STREET, Cleveland, 0. | ¢ 





Lumber. 


OODS, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Comper 





street. 
ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath, shingles, etc. 47 Central 
Way. 82 
OTTER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mil!, 7 & 10 Carter St. 42 














Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
‘ machinery repaired. 15% Frankfort St. 














Steel Stamps and Stencils. 


MLEHARTY, J. H. & Co., 
Seals, Stencils. 





Rubber Stamps, 
92 Seneca street. 54 


BUSINESS DIRECTORY. 


Akron, O. 


cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work, "ke. Repairing promptly 
executed. 

rPN\APLIN. RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Steck. 


W ERTES CAMP & LANE MACHINE 
Founders ae Machivists, 12 Hails 




















street. 








Alliance, O. 


@: HAPMAN GQG. L. 
Machines 





builder of Engines and 
Also ‘Jobbing | and Repairing. _ 








Columbus. 0. 


ITY BOILER WORKS, manf’s 0: of Stationary, 
Portable, and Locomotive Steam Boilers, 
All work 1 warramed. Borger Bros. & Co._ c* ae 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
Feb. 22d, 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine con- 
verting the engine intoan AutomaticCut Off. Tt 
has had a praciical test on engines running 750 
revolutions per minute, and gives the best of re- 
sults. It is simple and strong in its construction 
and accura‘e ini sregulation. Address 

LEONARD & McCUY, 118 Liberty St., N. Y. 

98eow26t 


Cincinnati, O. 


PPHE CINCINNATI STEAM HEATING co. 
manfrs, dealers and contractors. Warming 
and ventilation of public and private buildings a 
specialty. Boilers, Radiators, Pipe, Fittings, 
Brass Goods, &c. Correspondence soliced. on 
West Pear! street. 


JNUNNY, ALEX. D., Queen City Patton 
/ Works. Patterns made to order, 134 E. 2d st 
ry ATFIELD..JAMES Pattern Maker. Fat- 

















Niles, O. 


EEVES BROS., Manufacturers of B 
Tank and Sheet Iron Work. eto. ’ oe PF 











Rochester, N. Y. 


OOD-WORKING MACHINERY. Send 
for Catalogue. J.S.Graham &Co. 43 
7 \LEASON, WILLIAM, manufr. of Machin- 
ists’ Tools, Lathes, Planers, and Pat. Gear 
Dressing Machines. 10 Brown’s Rac. 














Struthers, O. 


Rb ate BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Sunerior Quality Shingle-Bands. 61 











fron Planers _ 


A SPECIALTY. 
New Patterns. 






This Planer returns the table 8 for1. 


Sizes from 20in by i0in. and 80 in, by 80 in 
to plane from 4 to 10 feet in lencth. 


Rochester Machine Tool W’ks 


LIMITED, 
84 Pochester, N. ¥. 





Lpiration Reoistes, 


ManvuractureErs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription tothe [ron TRADE 
REVIEW, price $3.00 per year. 


Address, 
Gleveland Printing and Publishing Go. 


Cleveland, Ohio, 





For all kinds of Stoves. Furnaces, 
Will produce more heat than any other burners 
ever made. Manufactured by 


Harmon, Cibbs & Co., - 








Stearns Mfe. Co. 


ERIE, PA. 





eek ‘dl 
on NG 





PNG BY 

NY 
Engines from 15 to 400 Horse Power. 

Boilers of Steel and Iron 


the Trade or user. 


Mill and General Machinery. 


WORKS AT ERIJE,PA 


Supplie 





terns of every style etoorder. 165-167 
West Second Street. "5 








The Daisy Patent Natural Gas Burner. 


and Open Grate. 


Corry, Pa. 





Send for Catalogue, 
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Orrror OF Lron Trape Review. 
CLEVELAND. O., WEDNESDAY Evenina, January 18, 1883. 
lron Ore. 


The situation may well be called one of watching and 
waiting. No ore is being sold, and dealers do not 
appear to be at all anxious to enter the market with 
propositions until there shall appear to bea demand. 
At present no such demand is patent, and the market* 
consequently, is in a state of suspense. Since the ore 
business must necessarily depend upon the action of the 
railways, both as to replacement and the laying down 
of new track, it is evident that there can not be any con} 
siderable change in the situation until the railways and 
the steel rail interests shall have come to an understand- 
ing. The price, or what would be the price if there 
were a market, is believed to be as low as steel rails will 
be sold for in 1888,if not lower. The consumption 
for replacement alone is estimated at 900,000 tons. The 
railways made money in 1887, and persons in a position 
to know say there is no reason why less than from 
1,200,000 to 1,300,000 tons of new rails should not be 
laid this year, to do justice to the increasing commerce 
of the West. Naturally, the ore men are anxious to see 
the steel rail question settled. One result of the trouble 
has been a sudden and unexpected surplus of stock at 
the coke ovens, and a corresponding idleness of coke 
cars which, up to within a short period, were kept con- 
stantly in transit. Perhaps this falling off in the coke 
business will have its effect upon the railways. Ore- 
producers, in demonstrating the necessity of early 
orders at the hands of the furnacemen, say that there 
will be a great demand, this year, for railway equip- 
ment,such ascars. It is estimated that it takes an 
exceedingly bright traffic manager to get along with 15 
cars to the mile of road operated, and, that to get along 
comfortably, a trunk line must have 30 cars to the mile. 
This argument is used with a view to encourage the users 
of pig, both as to wheel and axle material, and bar iron. 
No change is reported with regard to the freight matter, 
both sides professing firmness. The oft-repeated but 
valueless Escanaba charter, at $1.40, is now met by the 
ore dealers with an equally valueless Ashland charter, 
at $1.60—valueless, because, like the Escanaba charter, 
it was made last season under a condition of affairs 
totally different from that prevailing today. In the 
absence of any transactions, we quote, without change: 


No. 1 Specular and magnetic Bessemer ores per ton...$7 00@7 50 





No. 1 Specular (non-Bessemer) ores e WEN cccanstarsonusaane 6 0U@6 55 

Bessemer Hematites.......00..ssessescseseeeees ER A .-- 5 Toa@6 Tu 

Non-Bessemer Hematites .......-..: PEE RG I 5 WW@5 U0 
Pig Iron. 


While the first ten days in January were fruitful of 
inquiries in plenty, and of a goodly number of orders in 
the main satisfactory to furnace men as to price, the past 
week has seen a remarkable falling off in the business, 
by no means confined to any particular spot, but, appar- 
ently, general throughout the Mahoning and Shenango 
valleys. A partial explanation is afforded by the alleged 
unloading, by the Carnegies, of immense quantities of 
pig which had been in stock, at prices demoralizing the 
tone of the market. It is said that, aided by their pro- 
fits on the coke made in the ovens controlled by them, 
and the low price of ore made to them in consideration 
of enormous purchases, the Carnegies have been enabled 
effectually to undersell the market, while, at the same 
time, the transac‘iuu placed at their disposition a large 
amount of ready money—a desideratum at this time. 
Foundry men who, a few weeks ago, promised to enter 
the market early during the present month, have not 
been heard from as yet, and makers of agricultural im- 
plements, who usually purchase their material in No- 
vember, were late this season and bought sparingly, so 
that large sales in that direction are among the proba- 
bilities of the near future. The only make of pig which 
seems at alla marketable commodity, is mill-iron, and 
in that article furnace men and mill owners present so 
wide a difference of pinion that the former do not see 
their way clear to make iron and sell it at the prices 

offered, without actual loss. Under the circumstances, 
furnace men are compelled to decline offers of this kind. 
There does not appear to be a depression. in 


|the iron market. 


| to shape their course as they will. 





| 





—— 


business activity which for some time has characterized | coal have been booked, and a distinctly firmer feeling 


no fears for the future, being content to permit events 
We quote, f. o. b. cars, 
Cleveland, four months: 

CHAROOAL PIG IRON. 




















Lake Superior Charcoal all grades.....csce.+--ssee-sseeseeese+.21 50@23 00 
BITUMINOUS AND COKE IRON. 

No. 1 Bessemer......0...-sesceeee 

No. 1 foundry, all lake O7e3,......csscssssscvessscseseesescesseeese 20 35@2085 
BOs S IB caeestiasspeenssecksstsnieietadineboraanedalinietichs 1935@19 -5 
No. 1 foundry, lake ores, with encase DEERORTC 0005s cs000 19 85@20 35 
No, 2same .. wiennedbesetiosenvusancuvnssiie: aye 
No.1 silvery, native Ohio ores.. whined assscesees 20 0O@2 50 
REE Can 19 00@19 50 
No. 1 gray forge, red short 19 35@19 8&5 
See ee Ns MUNGRIEE 05, vc ssciiedenduontseveetucsionewesonvase ai 85@ 18 35 
No.1 American Scotch (Black Band) 20 53 
Pe eis 1958 


Manufactured Iron. 

The mill men, who had accumulated stocks during the 
past month, report that the demand for bar iron is grow- 
ing. Thecar works are beginning to buy largely, and 
orders are being liberally distributed. Car builders are 
wisely taking advantage of the present low prices to 
cover their contracts, believing with the furnacemen 
that iron will be higher, later on. The margin on bar 
iron is still very smal), but $1.70 is more easily obtained 
than was the case some time ago. Sheet iron is not in 
demand, manufacturers working mainly for stocks. 
Large buyers would have no difficulty in finding a 
plentiful supply on a basis of $2.75 for No. 24. 


Scrap Iron. 

A better feeling prevails in the market for old rails, 
the price being better by from 50c. to $1 than tne lowest 
quotations of a week ago. About $22.50 will buy rails 
at this time. Car wheels are not much in demand, but 
wrought scrap has stiffened considerably and the tone 
of the market is better. 

Hardware. 

Shelf goods, with all other lines of light hardware, 
show a falling off in sales, incident to the dull season. 
Cut nails are a trifle stronger, selling at $1.80 for iron 
and $1.90 for steel, in large lots, at the mill. 
is very weak and metals are high and strong. 


CINCINNATI P!G IRON MARKET. 

Reported for the [Tron Trapt Revirw by Rogers, Brown & Co 

The contest among sellers has been rather sharp for 
current orders during the past week, and here and there 
concessions in prices are reported below figures hitherto 
made. The policy of buyers is still to postpone orders 
and the market is more than ever a hesitating one. Not- 
withstanding all this, the leading companies have filled 
their books fuller than ever before at this season, with 
possibly one exception. Some of the largest Southern 
companies have closed their books entirely until April 
next; their product of every grade being sold. East of 
here, especially in Pittsburgh, the depression is very 
marked and many furnaces are“not realizing cost. The 
cost limit is regarded as too high, and the bear move- 
ment 1s possibly shared in by makers in the hope of 
reducing ore, freights, etc. Some Ohio furnacemen 
state their cost is 20 per cent. greater than prior to 
the advance in October, 1886. We quote for cash 
(Jan. 16): 


Hor Buast Founpry Lron.—Ohio and Southern Strong Coke, 
No. 1, $20 00@$2050, Ohio and Southern Strong Coke, No. 2, $18 50 
@$19 00; Ohio and Southern Strong Coke, No. 24% $18 00@$18 bv; 
Vhio Soft Stonecoal, No- 1. $20 00@#20 50, Ohio Soft sStonecoal 
No. 2, $18 50@$19 50; Mahoning and Shenango Valle 
$20 50@$21 00. CrtarcoaL lron.—He anging Rock, No. 1, $22 00@ 
$24 00; Hanging Rock No. 2, $22 00@$23 00; Tennessee and 
Alabama, No. 1, $21 00@$2150; Tennessee and Alabama, No. 2, 
$i9 50@$20 50. te Neutral Coke, $17 U@$17 50; Mot- 
tled Coke, $15 50@$1600; Cold Short, $1600@$1700. Car 
WHEEL AND MaLiLKeaBLE—Southern er Wheel Iron, $23 00@ 
$2400; Hanging Rock Cole Blast, No. 1. $2400@$2500; Lake 
Superior Malleable, $22 50@$23 50. 


PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Trang Review by A. H. Childs. 

The pig iron market shows no improvement during 
the past week but there is some little encouragement to 
be drawn from the fact that there has been no further 
decline. The exceedingly low selling price as compared 
with the cost has already had the effect of driving some 
of the furnaces in this region out of blast. 
are (Jan. 16): 


Gas pipe 


coke, No. 1, 


Quotations 


Pia [ron.—No. 1 Foundry, $19.00@$19.59; No. 2 Foundry, 
$18.0u@$18.50; White and Mottled. $16.0 @$16.50 ; dune Forge 
$17.00G17.50; Warm Blast Charcoal, $20.00@$23.00; Cold Biast 


Charcoal, $23. 00@27.00; Bessemer, $19.50@20.00, four months. 


CHICAGO PIG IRON MARKET. 


Reported for the Iron Trape Revisw by Rogers, Brown & Co., 
W. W. Backman, Resident Agent. 


The waiting mood still continues ia Chicago and the 
Northwest. The orders that are going are mainly for 


prices as | | prompt delivery, and in small ormoderate amounts. Some 


touch as a sudden and, as yet, unaccounted for faliing | of the Hocking Valley furnaces have eatered this mar- 


off in the demand. 


Men best qualified, both by experi- | ket with lower prices than have ever yet been made. 


ence and good sense, to judge, say that no particular | No large quantity of cheap iron, however, is expected 


importance is to be attached to this falling off, but, on from that quarter. 
the contrary,"predict an early and lively renewal of the’ ern irons. 


There have been few sales of S South. 


At all events, furnace men express|is reported in that specialty. 





Some round orders for Lake Superior char- | 


It is thought that the 
aggregate of current sales is not equal to half of current 
consumption, in this district, and sellers argue from this 
that a more active buying must take place later. We 
quote for cash f. o. b. cars, Chicago (Jan. 14): 


Coke and Coal Foundry:—Ohio Hanging Rock softeners, No, 
1, $21 50@22 50; Ohio Jackson county. softeners, No. 1, $21 50@ 
22 00; Ohio, Black Band softeners, No. 1, $22 00@22 50; Lake 
Ore and Cinder softeners, No. 1, $21 00@2200; Southern coke 
foundry No. 2, $20 50@2i 00; Southern coke foundry No. ry 
$20 00@2050; Southern coke foundry ‘No. 3, $1950@2000. Old 
Materials:—Old American Rails, $23 00@23 50; Old wheels, $20 50 
@21 50. Charcoal Foundry:— Lake Superior, $21 50@22 50; South- 
ern, $21 50@23 00; Hanging Rock, $24 00@25 00. Car Wheel and 
Malleable:—Lake Superior, $21 50@2250; Standard Southern, 

25 00@26 00; Hanging Rock Sela Blast, $26 00@28 00; Hanging 

ock Warm Blast, $24 50@25 


LOUISVILLE oe IRON MARKET. 
Reported for the [ron Trapg Review by Geo. H. Hull & Co. 
There has been very little buying during the week, 
purchases being confined to small lots of 50 and 100 tons. 
The action of certain furnaces in selling their iron re- 
gardless of the general market demoralized buyers, who 
had been quite willing to pay prices generally asked 
until brokers made offers at such low figures to induce 
taem to buy in large quanti.ies. They became demoral- 
ized and are now waiting to see in what way the market 
tends. Old rails and wheels are in better demand, and 
we think the feeling of the market is gradually becoming 
steadier in sympathy with reports from New York. 
Mill irons in the South have been generally bought for 
the coming year, so that rolling mills and smaller con- 
sumers of mill grades will now have some difficulty in 
obtaining favorite brands. We quote (Jan. 16): 


Pre Iron.—Southern Coke, No. 1, renee, $19 50@$20 50; 
Southern Coke, No. 2, Foundry. $18 00 ® $19 50; Southern 
Dols. No. 24%, Foundry, $17 00@ $19 00; Hunging Kock Coke, No. 

Foundry, 819 50@$2 50; Hanging Rock Charcoal, No. 1, 
Vemma, $22 50@$24 00; Southern Charcoal. No. 1. Foandr rye 
$19 5V@21 > Silver Grey, different grades. $16 0)@818 60; Sout 
ern Coke, No. 1, Mill Neutral. $16 50@$17 50, soupeers Coke, No, 
2, Mill. fleatral. $15 75@316 73; Southern Coke, gt , Mill, Cold 
short, $15 75@$:6 75; Southern Charcoal, No.1, Mil 009@$00 00 3 
White and Mottled, different grades, $15 00@$16 00; Southern Car 
Wheel, Standard Brands, $24 0U@§25 00; Southern Car Wheel, 
other brands, $22 00@$:3 00; Hanging Sock, ve. Blast, 224 00 
@$25 00; Hanging Rock, Warm Blast. $20 


DETROIT PIG IRON MARKET. 

Reported for the [ron Traps Review by Uharles Himrod & Co. 

The market during the past week has developed addi- 
tional strength, owing to large buying and large inquir- 
1es stilltu be supplied. This buying has come a little 
earlier than was expected and is also larger in amount 
than had been generally anticipated, and with compara- 
tively short stocks in the hands of makers, it would 
seem as if some light advances, and perhaps a little fur- 
ther than slight advauces might occur in the very near 
future. This is applicable to nearly all grades of iron, 
but particnlarly may it be said of Lake Superior char- 
coal, which has received its support from the large num- 
ber of car orders which have been placed, compelling 
manufacturers to buy Lake Superior charcoal for their 
work. With about 20,000 tons only of Lake Superior 
unsold and with a strong demand, it certainly seems a 
very favorable condition of affairs in the charcoal mar- 
ket to-day. We quote the market (Jan. 16) as follows: 


Lake Superior Charcoal, all Nos. $22 00@$23 00; Lake Superior 
Coke, all ore, $22 00@$22 50; Lake Superior coke. cinder mixed, 
$.9 75@$.20 50; Standard Ohio Blackband, $22 \0@§22 5v; South- 
ern No. 2, $19 50@$20 50; Southern Silvery, $19 50@820 25; Jack- 
son County (Ohio) Silvery $21 50@22 50; opmeriena old iron 
rails, $25 00@$26 00; Old Wheels $21 00@$22 00. 


ST. LOUIS PIG IRON MARKET. 

Reported for the Lron Taape Review by Rogers, Brown & Co. 

The condition of things has been lively in this market 
since last report. Several important buyers have been 
iv the market, and a few-orders of some importance have 
been placed. There has been a hot competition for the 
business, and lower prices have been mentioned than 
furnaces have been willing to make hitherto. There is 
considerable buying still in prospéct, and as the furnaces 
are already rather heavily sold, it is thought the market 
will have a firmer feeling. The grades most called for 
the past week have been Southern No, 2 foundry, and 
mill grades, the latter of which are practically sold for 
the current year. Our quotations are revised to suit the 
current business (Jan. 14): 

Chareoal Fourdry [rons.—Missouri, $20 00@21 00; Sout her, 


$20 00@821 50. Coal and Coke Irons.—Southern, 619 
1959, Ohio Softeners, $21 00@23 00. Mill Irons—Missouri, $00 00 
@v0 00; Southern No. 1, $1700@18 00. Car Wheel & Malleable 


[rons—-Southern, $21 00@24 00; Lake a Samerien, $22 50@ 23 50; Con- 
nelisville Coke, East St. Louis, $5 85 
—— 





Jacos Reese, of Pittsburgh, the well-kaown inventor 
of the basic steel process, writes the Cleveland IRnon 
TrapvE Review in favor of uniform protection. He 
figures that wages in Europe average 60 per cent. less 
than American wages, hence he would take the cost 
abroad of manufactured articles and add a duty thereto 
of 60 per cent. We would suggest that 10 or 20 per 
cent. be added to Mr. Reese’s figure to meet habitual 
undervaluations, except he should be able to invent a 
process by which honest valuations would be invariably 
made.—[ National Labor Tribune. 
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$60\J AMERICAN GIANT DYNAMO, |$60 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM $60 UPWARDS. 





Cheapest 
and Best in 
the Market. 






Headquarters 
for everything 
in the Plating 
and Polishing 
line. 


Materials 


ZUCKER & LEVETT CHEMICAL Co., 


ESTABLISHED 1863, INCOKPORATED 188:. 


SOLE MANUFACTURERS & PATENTEES, 
Works: [38 to564 W. Sixteenth St. Office: 36 to40 Lleventh Ave.,New \ork, U.S, A. 





Cleveland Foundry. 
OCastines 


For Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOT'r. 


NF intact tt. }Bowler & Co 








= MAHER & BRAYTON, Proprietors, 


Manufacturers of 


Car, Engine, Truck and 
Tender Wheels. 


and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
: Cleveland, Ohio. 382 


tan aid Coruudum Wheels 
EMERY WHEEL MACHINERY 


—AND— 


FLINT PAPER. 








All goods manufactured by us are guar- 
anteed to give satisfaction. Give them a 
trial on their merits. Write for circular. 


- Glue and Emery Wheel Co, 


SPRINGFIELD, MASS. 








Sharon Boiler Works, 


(Limited) 


} SHARON. PA. 


oe 
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Tron Clad Paint Co. ironcicpaintce. 


Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, 
CLEVELAND, OHIO. 


And get the muine 
article, and save liability ot 
suit for using an article 
made in violation of the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
a Ground in Oil. 

d by Nearly all 

ene Railroads. ij 63 





Trade Mark Patented —Pax: tevesy + 





GLENDY S. GRAHAM, 
Secretary. 


ARTHUR BRITTAN. 
Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINK HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Cenuine Bronze and Imitation Bronze Goods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. 11 


ALEXANDER NIMICK, 
Presiden:. 





O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


HLEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 211). CLEVELAND, O. 





All Kinds of Elevators Repaired. 


«| WOOD- WORKING MACHINERY 


—FOR— 
Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 

FRANK & CO.. Buffalo. N. Y. 








Send for Catalogue. 105} 





























FOR 

DESCRIPTIVE ¢ 

PAMPHLET 4 / Wage 
749 


Stump before a blast. | Fragments after a blast. 





zJZnown to the A rts. 


EV POWDER , FUSE, CAPS, 


anon, 2. 





All kinds of Boilers and Sheet Iron work. 


AND ALL soos FOR STUMP BLASTING, 
THE GREAT 8TUMP AND ROCK OR SALE BY THE 
ANNIHIL A TOR. HERCULES POWDER COMPANY, 


40 Prospect street, Cleveland, Ohio. 
J. W- WILLABD. Mean. . 











STRONGEST and SAFEST EXPLOSIVE 


Electric Mi ining acces. 
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Sewing, b1 
Patent se’ 
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Cast [rot 
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Wrought 
Wrought 
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Van San 
Van San 
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ead Bright Wire Goods. Cradles, 
CLEVELAND WHOLESALE PRICES. | Regutar List... .csscsesnvseeeun 75&10@7541085 | Grain dis 40410@50 
: Broilers,—Henis’ on mee n Crowbars. 
KGOD... ccc cocccccccccecsooscseecooces x. CO cst tine nbbdceientewes 
HARDWARE. POE COB sccssvvesscte eid ivcdiintine $4 50 ba 50 650 past BAGO DIE cistiitc entieietbcasiinenvicnneice ec! 
=e ets, Galvaniz Cu Combs, 
Anviis. ver Ib. | tron clad 10 4 at $2" 75; 12 qt $3 60; vy at $3 75 “ W — 
American... nena ned so Bull Rings. Fite te : Pattern 8 ian tis; a ae 2 
Wrights... Humason, Beckley & Co.’s.. 4 70&10 
Anvil Vise and Druil. Peck, Stow & W. Co.’s is 50&10 
Millers Falls Ce ccc ikssntotaiiindeuansneevied i Elirich Hardware Co., white metal low it dis 50 | Table a 
Cheney Anvil and Vise... @50£10 | Excelsior Pocket .. «Det 
Augers and Bits, Butts. Discount Dog Collars, 
d bits... dis 60&10 | Wrought brass .. 3 75@70&10410 | Embossed gilt............csssccsescscesseseseceeees dis 30&10 
= augers and bl = “dis oye 4 Cast brace, loose joint... “RZ Riots RLIORLO RADU ics sebecess suviecin pabneaeRebctaWibeoehsdonceocaiads dis 40 
ls De vuglass “Mfg. Co .. sae . dis 55 ast Lron— Door Springs», 
tk Jennings’ om oy wa ia escbtheeutie dis 25 [fest — oe : | porrer.s Rod, regular gre) scaadanbeebns e bate | 
Brpansive Bits, ark’s sina ; 5 | Loose Seinen 8635810485 em (Coil); list April 19, peseeseeseseree soeses is 
larg 1G, DLO sevesseevssoeces pheoaeseceuesny naguproseneoheosicet ates oose joint, jap TS 2 RR Drawin Knives. 
Aumers, [Ve8’.......005..scccccesseeesees dis SiO : 4 
veal Augers, Bonney’s Adjust. dis 40&10 poe pg = ag = nanan i085 Dousiacs & + gmetad peoseneed mathemati 95 | 
doz. $48.. Stearns’ Adiust. woneree 18 Loose pin. japanned OE EMA ERE 1045 A L. & iy J. Whit occccc ccc ccccsocccccceoecccccecccees s20&5 
Hollow A Angee tearns Adjus dis 20410 | Loose vin. acorns.japanned, plated ipseeek lk djustable one Sm SCbC tebtes fustesseinavieiavesoes dis 20 
ed RBI: 5 Wrougnt steel— Drills and Drill Stocks. 
Wrought, fast joint narrow. eseseeeses 65810) Black h 2.00 
Wrought. fast joint broad.........s...-essee 65410 | BING ee, each So Tagen ga eaade buen 
Wro’t loose joint broad... 65410 . acksmiths’ pelt feeding, each...$7.50 discount 20 
Awl Hatts. fable Butts. idebtind flaps, etc... 6510 7 ey Site osc 
egular inside blind ........... .....-0 eeeeceers * 
Sewing, brass ferrule,"...... ah eros ©. “. se Light inside blind . 65410 | © | Ratchet, Weston’s.......... 
Patent sewing, short...........- 0% $1.00 Pdox net | Loose pin... ........ 65410 | Automatic Boring Toois 
Potent pete LOE essere —- 2 Lightloose pin. 65410 J on Wee nistincietectswecin 
Hm peg, leather top, ........$12.00 ®gro., dis 45 Can Openers, SMI sinics-cncesiesnsrespcuoateidagndacecoauedod 
Awls, Brad Sets, &c- Sprague He, a bets 00. 2 $2.25, 3 $2.50,...... omen 5 me moh sates idabeane 
wis. Sewing, Common........'® gros $1.75—dis 45 | Nomestig vc don 9 40. de 8 i. 
te .. $3 ‘4 —dis 45 Fi i 
Anis, - Baouldered wee” ere W gross 75e—dis 45 TN OAS scksstss sr hotees ieveceesosstorsveecoeverss $125, dis 45 | sy ese’s Beach Patent...... each, $8.00, dis:ount Is 
Awls, Shouldered Brad --83.00—d sin , BR oo agama ® 1000. F PUAN cao cccrecnsncabisieseyvccenssosetctowpiigsyaciactesiv dis 
handled brad...... icks oldmar ee 
Awit handled. scratch 50 @ gro dis 35.10 L. Waterproof, 1107s -enemnnn wn ee ere Snes : 
Awls, socket scratch... ..81.50 ® doz dis 25 B. Trimmed Edge, 1-10’s ............... 65c + | Sheet Iron...... ...........00 aienanceniansapesvere = exozed 64 
Brad Geta. No. 42, $10.50; No. 45. disco| 5: EB. Ground Edge, 1305 = Fire, 1-10’s Oe Egg Beaters, 
$12.50 eeeeerceceesenseecceses ee! ouble aterproo: x 
1 ‘Excelsior, No, 1. J PO cca: vasshcgblenseissabatesctmansini ties . per doz. $2.00 
Brad Sets, Stanley's eadapinbeaners scxknacbieectonteal dis 30 apt Waterprest, 2-20's . POs <svaccsesdiesodeoeraenmacniaccet per gross $12.00 
=xes. Elys waterproof central..fire... Emery 
Makers’ and Special Brands— $710 Elys E. B No. 4to No. 54 to Flour. CF 
i on BRULEE sccscccesssescreansqons sens» ctsmoseds @doz "rgs8 : , 46 gr. 150. gr. F. FF. 
Other we stan hide Rim fire discount 5045 | Kegs, @ th........00....0 4 ¢ 4% 2% 
Pall ‘polishe Pistol and rifle ..discount 30&6 a kegs, @ tb o 4Y4eu 4%c 3 4 
“axle ‘Grease. Military and sporting discount 25&£5 “6 kegs, e Be antonsene dc : c 320 
razier’s. in bulk............+. keg ®t 4c; pail 5c net Carpet Stretchers, 1 Tb cans, 10 in case c c 5 6 
Frasier’ Pe, Ol WEI ansciidivinctieneseeiiossorseesinblille $9.50 | Cast steel, Dolished.....sss «..cesevesseoen ® dos $3.25 | 1Mcans,lessthan1010 c 10 ¢ The 
Bag Holders, Gast iron, steel points..............cscecsesseee per doz80c Escutch ‘a Pins, 
Sprengle’s pat., ® doz $18 dis 60 = Soremensameanen menace bactcan = 75 Tron, List Nov. 11, 1885 ....... dis S0&10@ 5081085 
ae Cattle Leche | BERBE eesesecssessssseeenenseeestnnanennssenne 
Spring balances ...... dis 4° | Humason, Beckley & (0.78 ..sssssssesseoresseeeeadli8 75 Escutcheons, 
Common 24 mee IES EE RNIORE. dis 6634£10 | Door Lock............ Same discounts as Door Locks 
a. lent B “ie 70 BO? bo eee oe. ee ener aie dis 2 
i TRIE sosccnssinasepengnnivesn tenia EEE. te Se” ee 
Hand. White Metal... ..dis Carpet Sweepers a 
Hand, Silver Chi stn “ais ‘i105 Dds. cnsclicintel Tadutivineeetieiigciale ® dos $16.00 Files 
Hand, Globe (Cone 8 s Patent). dis 25£10@35 Lystic. -® doz $16 | Rothery.. Seen Sree. eee ae 
Gong, Abbe’s. dis 2510 | ¢ ID UII soins enccens esscenistncomelantaoesesoes “eo 
TE, BARE scien. secmiaristnianeaoiaiiial dis 40 ene a... B dos $18 / J, - Barton Smith... Soe AER be Se. 
Gong, Barton’s... dis 40£10 | King...... ® dos $30 val... ie Sais er 
Cow, western Sargent’s } og Sg MII is scdvsauve ceananidhaeeoee, cockuatansvassionsee @ doz $18 Heller’ 8 horse 8hOO TASP-.ccscccccccssseseseoee dis BiR10 
Farm belis.. nes y Caras, Faucets. 
Steel alloy, church and school... erm CII os ccnccoeepuensbenaicn dis 10 Finse ek pag ie gr a te ..dis 40 1042 
Rellows. irst Quali y, Cork Lin 
Blacksnith’s ™ {Hil Bed... ae Self-measuring, Enterprise, | per -dox $36 dis rn 
acksmith’s........0y..000 
pment: ex eneere dis 0&10@60&5 Fiy Traps. 
Moulders, ... Shallow Socket . “ Paragon............ «® doz $1.75 
EES “ yeep Eoomet ES. ii inthe vs ii av sae ts fits be $4 Forks 
ale Casters. list May, 18 : . . 
Belting, Rubber, ; Martin's patent .. “ sesneees,- is 45410 Hay,Manure and Spading. list................dis 6545 
Boston Belting Co,’ s standard.............. a one “Chains. Fruit and Jelly Presses, 
I  cccconcntannenena 8 Fis 45 | Trace.6}4-10-2......8 pair 1.0) _ Enterprise Mfg. Co......€....::es0-+- dis 20£10 
Cleveland Kubber Co., extra ‘standard.. dis ne10 peace: 8 6 ~ tne seveee “. i ~ t dis 50£5@50.£10 Fry Pr 
Shultz Raw Hide Leather ne, ee er dis: a Germat he i alt er Chain, list June, a dis 55 Qeatral Stamping Co.’s me =~ fila? 70 
Standard, oak tanned. is 50 | Galvanised Pump Chain... wih Big to f8; | @ d08.$300 375 425 475 525 6007 00 8.00 9 ea 
Alexander Brothers’ Pure Oak Tanned—~— | S20r Chains Ero sen 2 TBALOG@AATO Fluting Scissors. 
New list Oct. 1st, 1887, less veremee-99 | Jack Chain, Brass....c.c.ccso -»ufhi87T5>@TOHIO | DisCOUNt .....-evoorvervoeenrencseeserssneeseeseesnessessnees + es 48 
k sm Stops. aes Chark Fluting Machines 
Hotchkiss’s ®@ doz . dis Eagle 3}4-inch... 
| SNR ag BERR RAE ok Leo acle 34-inc “ -+0$2.15, dis 35 
Weston’s ® doz No. 1, $10.00; No. 2, 9 541085 White ee ee arose" Ie ino Geneva Hand Fluter. Whito Metai.. 
Morrill’s eneccunuie B doz $7 50 dis 25 POU eT IIIT ESC CT Tier reer tT ee ee re re ee eee etre Sh h d. N eoece 65 $15.90. 95 $8, ii © eeerese: 
"Bit Holders. Blue ct s+ i Be Kine tie inch —* BR RS : bay is - 
Extension, Barber’s.. P doz $15 00, dis 23 ia. Knox, 6 inch rolls ...........ssss00e0 60 oe dis 35 
PPUBOGUAL .,.s.cscsacd<tasadaeechsesciancnsss Wadon $24.00 dis 40 | Socket Framing. and Frmer.. ..dis 75@ 75& 5 | Crown, 4% in. Ls = Se. bes het 8-in. $6 50 
Angular ........... + B doz $24 00, dis 40 | Socket Framing and Firmer. Buck, “Bros aay dis z5 vach .. cenuaniin ..dis 35 
Blind Staples. Socket Firmer & Premise. L. & I. J. Crown JOWel...ccsesscusssossssee n. $3 50 each, dis 85 
Barbed inch and larger neem : , ‘ White... , ” dis 30630 &5 Ameruan. 6 §-in. $3; 6-in. s 00; 7-in. $4 50 Sas 
arbed 4 inch and la be . c ne rs. subssocsoss soGeneuel 83) 
Barbed 54 = aaa ® tb 9@9)4c net anged Firme Clamps. ‘2 Crown hand fia fiuter, Nos. 1 iB; 2, $12 60; 3, Man 
° } 
. Bolts. Snow’s adjustable, iron.. ...dis 40 ‘Gauges. 2 
Cast iron barrel bolts...............0sssesesses } 70 Hammer’ s adjustable, 1 iron.. . dis 15 Maran dis 60&1¢ 
Cast Tron shutter bolts, 7 ae 2 eb ie | 70 Sargent’ 8 cabinet, i oo pring dis 6634410 W WE ccccccnccccccesccessccesccseoesnnsonseccocescces dis lot 
Cast iron chain bolts...............csccccccoses | ccccceseceee! 65 Clips. Mi eskqubdabeduonmnediertoudiidnunstemabienns Aoniéecuntel 1s 10 
Ives patent door bolts.........ssseesseres 55 ‘ - Gimlets 
Wr’t iron barrel bolts...........ssese sess 70 Axle and spring bar, Norway iron...... dis 554545 | wai. and Spike.. dis 50&1¢ 
Wrought iron square notte... 70 Wrougut-lron felloe clips.................000 ® ih. 5 Double Cut. low hist.. 25 
Wrought shutter bolts... 3 60 Bitenl TOLCO GLIE.«.....0cceresascosenscenes cvcnseepsee “ee e “Bee”. ere “@ gross $12. dis 2° 
argent’s list Cockeyes “Glue "Pots, 
Carriage com. new LiSt...........00.ccssssees 70&10 | a; 4 
Tire, common, new list re 65410 discount Wrrrretrririiiittt Tt itiritiiii itt cosececccccovecoceces 50 Tin enamele ss SST EN 40@ 
Carriage and tire, Philadelphia pattern 75&10 Cocks, Braas, Famiiy, Bandy... seneeneet cossnssosssonecsoccooonesascccees dis 45 
MOWTD ROLGE. ..scctienstacs atasonsnanaiphesescoscehssqeneakccnccle 60 Hardware list . dis40 Grindstone Fixtures, 
| Coffee Mills, Sargent’s.. ELE son dis70 
ID ison scetinccctiscisantinatovevinniinene 20 & 10@30 Gun ‘Wads, 
Compasses, Dividers, &c, U. M. . & ¥. 2 A.—B. E “ 
Van Sand’s Screw Pattern $15 ® grose—dis 60£10 Compasses..........--eree- wee dis 70@70&10 | U- M. C. a S i> # oseee 
Van Sand’s Old Pattern..... “s As eross—dis 50H10 Calipers...........sesosses dis 70@70410 y: 4 ¢ v4 y: ‘ y mY E.. i. 
Autom: atic for wood............ 20 Dividers dis 70@70410 UM Caw. RA—P. Ek. 910 
$8 DFICK ..s050.00 $15 50 ePERrenan ReeNe Bemis & Call Co.’s Dividers............eessee dis 50416 UMC. &W.RLA—P. E.. 7&8. 
Borax Bemis & Call Co.’s Compasses & Calipers. ‘dis 4545 Riew’s B. B.. 11 Up..cescc es. - 
|) SN Sa 2 SO Peng Idee 9¢ Bemis & Call Co,’s Wing & Inside or Out- oP ER” oy. : 
meade, fetish te temenm se Ds 455 | Bley’s P. E.-11@20 ......svveseervees 
With Boring oe Bemis & pw Co.’ 8 ais % SEER remake SOR Ie Hack Saws, 
ithout augers. Upright Angular emis all Co.’s (Call’s rece ns md 18 P si > 
Snell’s. Rice’s patent 550 6 Th dis 40410 Excelsior ......0s00+s verve 50 Griie pack fons ceeeien......:--..- di 
awrence ....... . 5 X 675 dis 45@45&10 Cook’s Extension... .. Gis25 Dia n Py my roth penn. it nye gy ° 
Other machines......... 2 33 275 ..cs......Det J. Stevens & Co.’s Calipers and Divi- lamond Hack on wrspaneicdsim tin 
Phillips. with augers...6 00 TCD iciccacdscocice AM © MMM cisisthies hoctovesneceetiensdiid dzidlaccioies dis 2545 Halters. 
Braces. Coopers’ Tools Jute horse ard —_ ties..... kets $13.5) gro. net. 
tian’ b. ..sissshititiiaisnpsitdassnibdiies discount 50 Bradley’s ammers. 
Spoffard’s Patent... scount 50@ 0410 Barton’s UNNI 9. in cossninunehpetaiaeneiatell discong’ 25@25£1' 
Bartholomew’sNos. 25 is 50&10 L. & I. J. White Atha new list, Jan ns a 40£10@50 
artholomew’s Nos. 117. 118, 1 ssese dis 70 Gindiidasineen, Magnetic Tack, No. 1, 2, 3, $1.25, dito and ot 
mido ; @40&10 d 
ecks wibbenineshenectbenestinmenessetbie Humason, Beckley Mfg. Co....... -seeeeeeeesigs 40 | Heavy hammers and sledges wader 5 fhs,36c,0ver 
Salient CORE ONIING cvcsaisinsdcovasoasendsncednicin ovis 3334 | 5ids, 30 C....0000 « dis 70 
é d Cuffs ‘and: Leg ‘ivens, 
Sh It Corn Knives, man 
ada | a mnanmn ona 2,00| Providenwe Too! Cow hand cuff $15 ¥ don..dis 1 
ceding, nn RR a ROE: ..dis 55410 X.L.0.R Paes Providenve Tool Co., leg irons BB nccese dis 15 
eading, rosette. ROR CRETE K ERNE EP HD dis 60410 Russetts TRIIIIITTS «1s. -ssannisnettanesinselinidionsiamianamlinéicel 





















Handies— 
Door or Thumb Legghen, 

Per doz Nos. 3 

ALFENU'S ....+00- 90 100 118 1 Ly 1 50 dis 60.£10 
Roggin’s Latches... # doz. 30@35¢ 
Bronze I:on Drop Latches.............. ® doz. 70c net 
Jap’d store door handles—Nuts. $1 62; Plate 

$110; no plate $0 88............ccceceeesecesedes et 

Biss s\icnckischdeunsinsen onibecagia ®@ doz $1 80, dis 25 
Wrought onest... 0.000. .ceeceee is 5C&10410 
II MIDI i. 25 cs cscecnsaidebaswes douenoeseandaneall dis 70 
BERR CROUE 00051 secvescnescotsscosessuesbivevcecevebsbiiits dis 70 
BUREEININ Ss. -<" - Sig decncs tonne toteet tibedinnétvonsiaesi ini dis 70 
SD EE ION isis dadeenies, ouinbovtaees ccpenedel dis40&10 
Hammer and hatchet...............ccc0ceer 18 
SERIE BOs. ccscachieis iveimmedinctece teen an ® gross 
Hickory nrmer chisel, assort...... ®@ gross © $4 f 501 
Hickorv frmer chisel, large ...... @ gross $5 00 $ 
Apple firmer chisel, assorted .....8 gros $500 . 
Apple firmer chisel, large...........8 gross $6 00 [ = 
Socket firmer chisel, assorted.....8 gross $3 00 
Socket framing chisel, assort .....8 gross $5 00 
File. assor'ed.. .. -B gross $2 75 
Auger, assorted .® gross $5 00 t wiganbene 25 
Auger, Jarge ..... -B gross $7 1 





Mangers, 


Barn Door. old patterns...... ... ....... dis eo 











Climax (Anti-Friction).... ............0cccscecsessees dis 
SURI sssateise, adncag ba <desbe- sbsianinchdbacbinageonan aint dis 40 
RING <i citesecacsscdducrssecccsssesseteinidiinnaad dis 25 
Kidder’s.. , 50&10 
Terry’s Patent..5 in.. 12. 00; 344 iz., 10.00, dis 50 @ 
PRM uc secninshcocseniguetinestukdines. conve eee dis 40 
Richards.... a dis 200&104&10 
Harness Snape , 
German, new liat............... son eaasbedssste <ooads dis 40£10 
Covert, New Patent, new list............ .dis 0&54&2 
Hay Kuives. 
Lightming..............ccseccsesseeeeees DOT doz. $18 dis 34 
ee Sas REN RS ® doz $17.0 dis 30 
Hinges. 
Wrought Strap and T Hinges..... 6 tcl ec“ 70&5 
Screw, hook aud strap, 8 ed 12in.. tae @4 
o 36 in.. ies 
Screw hoor & eye Oy re ® doz 1 50) 
2.45 | dis 10 
Gate, Westera..........0... .--B8 doz $4 ‘0, dis 55 
Gate, cacsnsesees® Gow $7 00, dis 55 
Gate. N. E. reversible, TEEN, ® doz $5 20, dis 55410 
Gate. Clark’s. Nos, 1. 2. 3........dis60&10@60&1045 
Gate. N. Y. State ......000....+ oz $5 00. dis 55410 
Gate, automatic ............ -® doz $12 50. dis 50 
Gate, common sense...........8 doz pair $4 50, dis 50 
SHORE; HIE DS acspiceantins soveencenscascovpasaniied is 60410 
Hollow-Ware. 
Stove Hollow-Ware. Ground’ dis........... G@70&5 
Enameled and Tinned Hollow-W are ‘ 
MGENO.” -. -edsiencscapessieesapebniaaameeess dis 60410 
| Saucepans dad ubsaile ideals donne vacakoue aE 
Galvanized TeacKet tles 
DE: ccouses 8 9 
Each...... 65 75 
Garden. mortar. 6545 
Planter’s. cot... 6545 
Canton.. dis 65&5 


Hog ae and ‘Ringers, 
Hill’s rings .. 








“ mg aa Old ‘Style. 
TURMOER so cisctesecocnvecs { inna. $3.60 
Bale how VIGO as cco vccccvcvossgennitiow ctenes 8 doz $2.5v 
Hooks. 
as Cage, Sargent’s list... ..- dis 60410410 
TS RIES Cee SIS « dis 75&1u 
Clothes Line Sargent’ eS di 60410 
Ceiling Sargent’s list.. eas . dis 55&10 
Coat and Hat. Sargent’s list ............... dis 55&10 
Wire Coat and Hat. Gem.. mie . dis 45 
Wrought Staples and Hooks & 
Staples. list Jan 12, 1887... dis80.£20 
Wire Screw Hooks and Screw Eyes. 
87 
Hooks and Eyes—Malleable Iron......... . dis 70 
Hooks and Eyes—Brass.................... dis 60&10&10 
Horse 3 
No. 10 9 8 7 
Ausable. e th...23 24 25 26 2 died A10t025410810 
Putnam, @ fh.. 19 20 21 22 24 .................. dis 15 
Ersex......... sénetsanseenens cere Dd &5 
Capewell so ciabtianhe spdehousiinnies dpubachesspeaeaen 33% 
Burden at factory... ---® keg $4.00 


ye eree Shoe Co., » Perkins’ ‘imp. “at fac- 
; sereeeeee @ Keg $4 00 

Mule a ‘at ‘factory... 
Hose, Rubber. 

Boston Belting Oe. 
Extra.. wee FIRE 
Best.. 


--'B keg $5,00 





Ice aailia: Chisels, &c, 


Am. Ice Chisel Pol’d............... ® doz. $3.00, dis 20 
Ice Cream Freezers, 
A MOTIORR ... .+:secciicds sie vonsvedeotesstesencdatasadenaatee 
ER s. svcacnee0cobsehvabees seecsanabenuicaasantipenmnnr citer tb&10 
Crown eo sceuianeeexeieaso ...50&10 
Ice Tongs, 
Champion 


soinannsenaphiieiaialaaa P doz $4.00, dis 25410 
Family.........c-cccssseseressseseseee? COZ $2.75, dis 20@25 
Jack Screws, 


Pitinnis Bolt Cee Bit viscsccdecsnencesscactsecccsontin dis 70 
Kettles » 

Brass. 7 to 17 inches inclusive...........8 fb 2s. net. 

Brass larger than 17 inches.................... 8 240, 

Enameled and Tea Kettlez........ See Hollow Ware 
Keys. 

Eagle. cabinet, trunk and padlock...dis 33% and 2 

Knives. 
Russell’s Butcher.... net 


Moran’s Shoe Knives... “Gis 


Kn obs. 


Carriage, Japanned .® gross as, ate 60410 





Base, Rubber Tip...... 0&10&5 
Hemacite Door Knobs. new list. is 40@40410 
ERODE MEUOT GN ccc kccccns codseceaventetscévesesetiahintbeatinke 75¢ 
ee ee ee +++ 9CO 
Pe SRC SER TRS © 00@3 25 


Door Por. Plated... nal 
Ladies, 


Melting, Sargent’s.. 55410 


Melting. Monroe’s Patent. P dos #4. 00, “ie 25£10 
Melting, P.S.& W.. s 23410 
Lantern? 

Tubular No. 0 ewe gyergstereseesoennnenee -. " per 6 dos 


Tubular. Lift Wire. No. 0. "B don aes 
Tubular, Lift Wire. No. 1. @ doz 
Police. Small. $6.00; Med.. $7.25; Large, 


seeee Prrrrrrrtiertetie i re 
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For Sale. 


GRINDER, Warner & 
A pp Ad flak oy J. Benton, care oe 
tf 


Hough make (new). 
Trade Keview. 








SECTION OF CONVEYOR. 





For Sale. re 
/ é -INKING Foot Power Print- 
ef nee ix do good work. gs J. 
M., care ya ba Trade Review, Cleveland, UV. tf 


‘THE JEFFREY MANU’FG C0 


| £16W. State St., Columbus, O, 
Manufacturers of 





For Sale. 
NE OF DUNN’S HOISTING MACHIN ES, | 
with over 40 feet of chain. Good 
sapacity, 600 tbs. - Dunn, care Iron Sage | 
Review, ‘Cleveland, 0. 





Furnace for Sale. ‘ 
harcoal Iron Furnace, i in Michigan. 
— Bam ies = address E E. C. Pope, 31 and 
52 Wilshire Building, Cleveland, 0. tf 





For Sale. 
TEREST 1 a profitable manufacturing 
Aa ens in Cleveland. Establishment 
now two months behind orders. Also position 





> Addresss, 
Gott — Box 5. care Town Torics. 
For Sale. 


OODRUFF & BEACH, Hartford, Conn., 
Automatic Engine. 24x48: Buckeye Auto- 
matic Engine, 18x36; Jolin Cooper & Co. Auto- 
matic Engine, 20x36;1 Circular Mill, 68’’ Saw, 
Engine and Boiler, direct connected, $600; 2 
Sturtevant Boston Blower ares size 


JENTER 
93-9ms SANDUSKY, OHIO. 





For Sale Cheap. 


Néw No. 4 INJECIOR, never been 
used. padres Jones, care Iron Trade 
Review, Cleveland, U tf 





For Sale or Exchange 


FOR gcoD CITY BUILDING LOTS, a nice 
Nine-Room House with all modern improve- 
ments. bath, gas, water and furnace,and well 
finished. Oni:he best line of street cars in the 
gity, cloge to Case Ave. A bargain. Address 
-tf J.E.J.. ae forics, City. 





For Sale or Exchange. 

HE BRADLEY FACTORY at Ashtabula, 0. 
T has switches from two railroads, acre of 
buildings, large fine engines, boilers, shafting, 
etc, ; | oad shipping pat, on Lane e better 

acturing; at great sacrifice. 
POMGCONNELL’S BUSINESS EXCHANGE, 
208 Superior street. [09] Cleveland, 0. 


Wanted. 


GOOD BUSINESS MAN with capital, to 
take interest in a manufacturing iron bus- 
Address J. o.3-. 





iness. 100 per cent. profit. 
care Iron Trade Keview. 


Wanted, 


LL FOUNDRY MEN to know that the For- 
A est City Machine Works, Cleveland, Uhio, 
manufacture all kinds of Wrought Iron Uhaplets 
and Chaplet Stems with threads under the heads. 

Write to them for Price List and Discounts. 








For Sale. 


ACHINE SHUPS—Fine buildings, exten 

sive machinery foundry, patterns, larg, 

grounds, R. K. track, clear title, a great bargai,, 
30,000. C.H. ‘SMALL, Pueblo, Colorado. 541 


FOR SALE! | 
Goal, Timber = Grazing Land. 


Fifteen Hundred to Two Thousand Acres situ- 
ated in Northern Tennessee near the Cincinnati 
Southern R Sample of Coal and anaiysis of 
same can be seen at the office of the undersigned. 
For full particulars adarees 

kK. H. GEROULD, 
02-3m 1191 Baciid Ave., Cleveland, 0. 








NOTICE TO MANUFACTURERS. | 


Artistic Chasing and Engraving on all kinds | 
of metals, Desgning, Die-Sinking, Stencil and | 
Stamp Cuttings, Etc., Ornamental Models and | 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 


PH, A. S°HAEFLIN, 
Room 9, Leader Building. 
144 Superior St., ~ CLEVELAND, oO. 





PENCERIAN 


TEEL PENS. 


Are Sh ok dis.! 


USED BY THE BEST PENMEN 


yy 


20 Pies ‘for trial, post-paid, io Cents. 


IVISON reas TAYL ° 
Bi SE ABEBIAT, TAVLOS, £00. 














Don t be Deceived. 

ll in ie The Cyclone Steam Fiue 
Chequer is the only Cleaner 

iving steam a spiral 


motion the entire lene “ of the tubes. 
Crescent Mfa,. Co., CLEVELAND,O.| 2 





as new; | 


‘Roller and Detachable Chain for 


Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
—O— 


“Send for 1887 Illustrateé 
Catalogue. 


Correspondence Solicited 





AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 


By Txos. D. WEsT, 


Practica! Iron Moulder and Foundry 


Foreman. Fully Illustrated. 


Sent by Mail, Postaze Paid,on Re- 
ceipt of Price, $2.50. 


Cleveland Printing and Pub. Co. 


Cleveland, Ohio 


&(LitrHOGRAPH BUILDING.) 





The Journal of Science and Art 


Is a beautifully illustrated, popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of excellence. Every 
family in the land should take this interesting 
and instructive Journal. Price two dollars a 


year. Sample copies 24 cents. Published at 
Cleveland, Ohio, by WINN BROS, & J UDSON, 
end for sample copy. 13-24t 





Send specifications for prices. 


Sharon Steel Casting Co., 
SHARON, PA., 


Are ready to receive orders for prompt delivery for Steel 
Castings of all kinds, from one pound up 
to fifteen tons 
93-8m All work guaranteed equal to any 





SERIES. 
{8mo, Green Boards. 


AMPLY ILLUSTRATED WHEN THE 
SuBsJEcTt DEMANDS. 


Steam Boilers. By R, Armstaong,C. E., 
Pinzger. 

No 2—Steam Boiler Explosions: 
burn. 


¥ by Arthur Jacob 
Chas Bender, C. E. 


Edited and Enlarged by Jas. L Greenleaf. 
2d Edtion 


Storage Reservoirs; Arthur Jacob, A. B. 


taining Walls; By Jas. 8S. Tate, C. E 
No. 8—A T 


by Prof.S. W. Robinson. 
No. 9—Fuel; By C. William Siemens, D, C. L., 


mald, C. E, 
No. 10—Compound Engines; Translated from 
the trench of A. Mallet. 


ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 13—Gases Met With in Coal Mines; 
de J. Atkinson 3d Edition. Revised. To wh high 

is added The Action of Coal Ducts. by Ed. E 

Williams, Jr., E. M. 

7. 14—Friction of Air in Mines; by J.J. At- 

nson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 

Algebraical kquations. by Prof. Geo. L. Vose. 

No. 17—Water ~ Water Supply; by Prof. W. 
H. Corfield, M. 

No. a ely and Sewage Utilization; by 

Prof. W. H. Corfield. 

No 19—Strenth of Beams Under Transverse 

Loads; by Prof. W. Allan. 

No. 20—Bridge and Tunnel Centres; by John 

B. McMaster. C. E. 

No. 21—S Satety Valves; by Richard H. Buel,C. E. 

Se, 5 2—High Masonry Dams; by John B. Mce- 
aster 

No. 23— The Fa‘igue of Metals Under Repeated 

Strains, with various tables of results of exper- 

iments. From the German of Prof. Ludwig 

Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 

Wheels, with the theory of the use of Robin- 

son’s odontograph; by Prof.S. W. Robinson. 

No. 25—Theory and calculations of Continuous 

Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 

Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
. J. Rowan. 

No. 28—On Transmission of Power by Wire 

Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theor and Use; translated 

from the French of M. Leon Pouchet. 

No. 30—Terrestrial Magnetism and the Magnet- 

ism Iron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of Dwelling 

Houses in Town and Country; by Goorge E. 

Waring, Jr. 

No. 32—Cable Making for Suspension Bridges, as 

qrempiiter in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George Ww. 
Rafter. C.E. 

No. 34—Foundations; by Prof. Jules Gaudard. 

C. oe translated from the French. 

No. 35—The Aneroid Barometer: its Construction 

and Use; compiled by Prof. G@. W. Plympton; 

3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Surveying: its Uses, Meth- 

ods and Results; by Frank De Yeaux Carpenter 

No. 388—Maximum Stressesin Framed Bridges; 

by Prof. Wm. Cain. 

No. 39—A Handbook of the Electro-Magnetic 

Telegraph; by A. E. Loring, a practical telegra- 

pher; 2d edition. 

No. 40—Transmission of Power by Compressed 

Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 

Bridges, Tunnels, Culverts and Domes; by 

Prof. Wm. Cain. 

No. 43—W ave and Vortex Motion; by Dr. Thom- 

as Craig, of John Hopkins University. 

No. Daa Turbine Wheels; by Prof. W. P. Trow- 


No. =, ee by Prof. H. T. Eddy. 
No. 46—Ice-making Machines; from the French 
of M. Le Doux. 

No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 


reatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 


to which 1s appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 


With Results of 
American Practice, by R. H. Buel, C. E. 2d Ed- 


The Van Nostrand Science! 
Price 50c Each. 


No. 1—Chimneys for Furnaces, Fire-Places and 

Edition, with an Essay on High Chimneys; by 
by Zerah Col- 
No. 3—Practical Designing of Retaining Walls; 
No. 4—Proportions of Pins used in Bridges; by 


No. 5—Ventilation of Buildings; by W. F. Butler 


o. 6—On the Designing and Construction of 


No. 7—Surcharged and Different Forms of Re- 


Th. Du Koncel and Wm. H nry 
edition. 

No. 58—The Ventilation of Coal Mines W. 
bg a M.E., F.8.8. 

oO. trong | ok or Note 
Comments; by S. W. Robinson, C. E. 

No. 60—Strength. of W rought-iron Bridge Mem- 
bers; by 8S. W. Robinson, C. E. 

No. 61— Potable Water, and the Different Meth- 
oda of Detecting Impurities; by Chas. W. 

olkar 

No. 62—The Theory of the Gas Engine; by Du- 
gald Clerk. 

No. 63— House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 
No. 65—Rocket Logarithms to Four Places 
Decima!s. 

No. t6—Dynamo-Electrie Machinery; by Silva 
nus P. Thompson. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E. 

No. 68—Steam Heating; by Robert Briggs. 

No. 69—Chemical Problems; by Prof. Foye; 3d 
edition. 

Be. i Bxplosive Materials; by M.P. E. Ber- 

elot 

No. 71—Dynamic Fpectricity, by 9 Hopkin- 
son, J. A. Schoolbred and &. E. D 

No. #3 “feoographical Surveying; 
Specht, Prof. A. S. Hardy, John B. 
and H. F. Walling 

No. 73—Symbolie Rinsho or the Algebra of Al- 
_gebraic Numbere; by Prof. W. Cain. 

No. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. 

Thompson. 

No. 76—Modern Reproductive Graphic Proces- 

+ ses; by Lieut. Jas. S. Pettit, U.S. A. 

No. 77—Stadia Surveying; the theory of Stadia 
Measurements; by Arthur Winslow. 

No. 1 The Steam Engine Indicator, and its use, 
by W.B Le Van. 

No. 79—The Figure of the Earth; by Frank C. 
Roberts. C. E. 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc parative Tests of 

Aougrany, Delivery, etc. Distinctive Features 

of the Wor hington, Kennedy, Siemens and 

Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of limber, by the use 

of sg nttoenticn: by Samuel Bagster Boulton, 


reece; 


with 


a Geo. J. 
McMaster 


Silvanus P, 


No. 83—Mechanical Integrators; by Prof. Henry 

S. H. Shaw, C. E. 

No. 81—Flow « of Water in Open Channels, Pipes, 
age Sewers, etc.; with tables; by P. J. 
ynn, C. E. 

No. 8)—The Jaminiferous ther; by Prof. D 

Volson Wood 

No. 86—Handbook of Mineralogy: Determina- 

tion and Discription of Hyiaerns come in the 

United States; by Prof. J. C. Fo 

o. 87—Treatise on the Theory of ‘ae Construc- 

tion of Helicoidal Oblique Arches; by John L. 

Culley. C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 

Properties we Analysis; by Lieut. John P. 

Wisser, U.S. 

No. 90—Rotary Motion; as Applied to the Gyro- 

scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Barometric, 

and Spirit; by Prof. I. 0. Bake 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
_Boverton Kedwood. F. C 

No. 93—Notes sows Bg Recen Practice 
the Sanitary Drainage ot Buildings; with mem- 


oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 


| No. 94—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 


DAY & CARTER, 
CLEVELAND, 0. 
*,* Copies sentiby mail on receipt of price. 


_ Trigoneusstric 











ALLOWING 





No 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of aSolidin a Fluid; by | 
Thomas Craig, Ph D 

No. 50—Dwelling Houses; their Sanitar 
struction and Arrangements; by Prof. Wm. J 
Corfield. 

No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—lmaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—In duction Coils: how made and how used; 
3d edition. 

No. 54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 
No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure | of Earth- 


Can. \ 





work; by Benj. Baker, M. Inst C. E. 
No. 57—Incandescent Electric Lights; by Compte 
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E Pliers and Nippers. 
ane mere ant a Depttom’e Patent jssieascoteigeseo-snscisceepalh sbtwee 20) is 40 Seretl Saws. Coe’s senume, by st arnt 
p. & 7. Corbear, Locks & Bronze Goods. Hall’s Pat. Compound Error Cutting idlepers. | ¥ Lester, complete, $10.00...., ae dis 25 | Girard Standard... aa reece isco 55 & 3 
Door locks, pee gh latches rH poe es } nad 2, 5in., $13.50; ste ebb in., as Ot ‘nbioass'4 Rogers, complete, $4.00 dis 25 | Agricultural... ~aeeoant, Ley 
Escut: heons and keys .....+.--0 is 50.) JOB. 2.22 -2000-seee0 dis Sheaves. Machanics’ pies 
dloc d padlock keyS...........0.cse0es dis 6624 | Gas Pliers. ..... eh Re eer Oe Mgt 5 og ie RRS Gl BH rae ie A Set tense peter een 2 oan dis wre | 
Padlociemineral, teosiaia and jet....... 10-5010 Humason & Beckley iswns sovabecleisesessis dis 30 | Sliding Door R. & E. tistDec 18, ee dis 55. pisterdedy i Goiabfoation sav onaeupaonrebinoense 
Bell pulls, genuine bronze.............0+0000+ dis 50&10 | P.S. & W. Tinners’ Cutting } Sliding Door, Patent Roller............... is Liou? BONCE To’ .........scecereencecereaceres eeeereees 
Lever bell pulls, genuine bronz is 60.x1' add 6 per cent. dis 10 | | Sliding Door, Pat’nt Roller, Hatfield’ “ = oe 
Butts, GENUINE HTONZE.......++-ee0e is 604&10 Plumbs and Levels. |s liding Door, Corbin’s Anti-FrictionDec. 1 P. soe TINNERS’ STOCK. 
Butts, bronze plated... i = eis Standard list.............cccssseosseosnss Pitas cot dis 70410 | Ship Tools ms: _— 
Store door locks and latches. , Gil) | Pocket levels dis 70410 | 1, & 1. J. White : dis 20 &5 Market very excit- 
Store door handies..-- nen na bron 18 Davis’ inclinometers dis 10.410 | Sh lsand T edand advancing, 
Shutter neaeee a flape genuine b i Post Hole and Tree Augers, —— .» | prices on applies 
Shuttcholts, genuine haemegy i Samson Post Hole Digger. a doz. $36.00, dis 20410 iron Bod, s apocubeessvhoaksiteeebetancosesebiesteusté §0&10&5 ” tion. 
Shutter knobs, genuine bronze dis 50 | Eureka Diggers -- 8 doz. $1500@%16.00| = # “rr a a Cal spelter. 
Shutter bars, genuine bronze.. CG Se EARS, SERS per doz $12.00 Bleves, American, cash, ® bb... 
Sash lifts. genuine bronze .. dis 69 Veughan' 8 Holiow Tube Post fiole............ $24.00 | Metallic, new list..............sceceeeeee Charcoal Tin Pl 
Sash pulls and plates, genuine bronze. d dis40 Victor... [C 12x12 225 sh sa oe 
Push plates, genuine ee. eee d Potato Parers, Flour sifters < Hunter... IX SDOCHS....eseeeseseeesennee 
Drawer pull genuine bronze.. White Mountain +.B doz $5.00@$5.50 POIOE |, ccdectetolencressncmweecveniinis 1c ae 112 sheets... 
Letter box — genuine bronz ant piace sR, = oI .00 Slates. 1c } we = sheets... abe 
Barn door LOCKS «.....-s++++esseseeerenens OOBIET ........-.+. 0% $13.50 | School, DY CASC....ccseseceeseerreree is 50&5@5u410 | [X 10x14 225 sh 
Lemon Squeezers, Pruning Hooks and Shears, Spoke Shaves. LX 12x12 225 oo — bs c 
Disst c poke Shaves. ~_ | [X 12x12 225 sheets ................2. 
@ doz $6 00, dis 25435 | 7 °t00's Combined Pruning Hook and Saw, iin | Eero maths dis 30 | For each additional’ sda #1. 90@3.00 
@ doz ‘< op. dis Hs Disston’s Pruning Hook.....® doz $12.00 dis 20410 Weed i? ———_ es Coke Tin Plate, 
‘$1 90....dis Pruning Shears .........-...ss0000 @ doz 3.75@$4.00 net : P gs > IC 10x14) Best Ordin 
Dean's He. 2 ee » SL 0 Pulleys, ! gonney sc cecsecaresouesesessenpsesoseasée ~ as eng hs bys Ut SMS ose $5 7 ary 
egg } vhnnenr ee Sete snabhc eh. Soueiatinic discount 410 OEE sssseorseceveares pre gl oz $9.00 dis 20 Solder. 
TNE SCTOW....ccccessessecorovccoses iscount poons. Half and Halt, i in bars warranted 
Cotton Chalk............ DT RUE ORs, cepcdvnitmecnacsincessecsiased discount 60410 | Basting Spoons ............:cscssesreesesseeees ° ME i No.l, Reine... ee 2» 
Silv er aa Braided. No 0, $6.00; No No. i 6 $8.50; eee | one eh eR — nen penne. pnavaseabcaeont anaes | ort lo yagma 
No. 2, $7.00; No 7.50 & panne othes Line.. iscount ogers Bros. éninlbie 
ons’ Li “tis 40 
Wire clothes, 4 No 18, $3.75; No 19, $3.25; No. Cistern, best EPG call iesiseania 50@10£60 | Steel and i Squares, 70410 75 Zine. cask... 
QD $2,755 ..cecrreereeeseeeeccereresccsenerssssesenseescseeeonnaes one Pitcher spout, best maicers. Sat rata Nickel plated. Saeteenetense is 7 7 Zine. open.. 
Lumber Tools. itcher spout, cheaper goods... dis 70&5@70&1045 | Disston’s try 8 and T bevels ........ di 
Ring peavies, ‘* Blue Line” fimish ae ®B doz $20 00 Punches, WwW esuthaticer't tee ont miter... ses ssseee dis 30dc10 (RON AND STEEL. 
Ring peavies, common finish..............8 doz $18 00 | Saddlers’ or Drive.....8 doz. good quality. 65@75e Steelyards. Flat Bar 
Steel socket POAVICS........0..sese00e see COZ $21 00 | Bemis & Call Co.’s Gast Steel Drive......... dis 40&10@50 | 144 to 4 by % to linch 90 
Mall. iron socks t peavies SF olpeslingws cai @ doz $19 00 | Bemis & Call wate 8 tats - Ap page .dis 5 Stocks and Dies. a 2 US eee: 200 
Cant hooks, ‘* Blue Line’”’ pa... .-@ doz $16 00 | Solid Tinners... ssescsececseerececeee P COZ. $1.44, dig 55 | Blacksmith’s ......e......-e-00+. dis 35 | 1% to 6 by 1% to 1 inch...... 30 
Cant hooks, common nein... wry doz $14 00 Rails. **Lightining”’ screw plate ............... dis vr | 144 &15% by woe sce peubsbbens 200 
Cant hook’s mall. socket c asp, * ue Sliding Door, Wrought Brass.........® tb 35e 20 Stone. @ DY, 4 210 
n?? SIGN, ocsveccsicicncncenasauncdutss boasts @ doz $16 00 , dis ry and % b 8 ‘ 
Py De mall, socket clasp, common ate Sliding Door, Iron, Painted... # foot 6c ais 40£10 Hindostan, No. 1, bes Ax, 4405 ‘el ¢ mn "6 36 and Th by etait + 30 
Tish ..-00 ouvckarensuste Set eetbesns vase eaceoeraes @ doz $14 Rakes, ashita Stone . eee serene NO. 1, 20 = aare, 
lip clasp, “‘Blue Line” fin.. @ doz $14 | Go. s ew Turkey Oil Stone.............. wd tos 8 in..ssesecon'® td 400 
fans Co ped Bell finish. doz $12 a, ee senevccosceveeeessccecesece coecccenecsesee dis 6545 | Turkey Slips... Sale sat vss seseeere.$1.00@1, #0 
Hand spikes. 0.ns® on 6 ft., $1500; 8 ft., $20 00 | “Se wept 8% dis 6545 Washite Blips No , 2 Ib 3F 40 
Pike poles, pike and hook— azors ashi O 2 STONE... 2.00000. seeereevees eketesee ° ss 90 
12ft. 14 ft. 16ft. 18 ft. ft.) 7 R To et a DONE ‘TOUODR aitipscivccigicecs ceiasicnoene " 
a d 08, neue SLID) $12.00 $1450 $1750 $21 50 W fostenholime & I Butcher... “‘ivSE Ae is 20 Stove Boards, S 
ike poles . " ‘ ifle Razor sie eA ORS DT DEIEG 5 idan ca ussbienssebicdceusscoinaiabncdericibeics concn 
a pole peg hg e eons ipo = z : ‘i “Rivets. vee Saosin : paseesia - me oui = Ripiakobh skates 50£10 % to 1% inch —_— 230 
doz. $600 $7 00 200 $16 ron, Thousand, list November 17 ..............2is 50 shovels and Spades. ONG peace 
Setting poles,doz 1400 $1509 $17 00 Iron, Ordinary, Cooper’s Block and triage, | Ames’ list Nov 1 1885... see" discount 26 4 ie * ene at 
Swamp ROOKSE ..cccccccccsseccssscnesscosss sconces 8 doz $18 00 list November 17 i a a ok a ae a f % sen 1 
Landing blocks... @ doz $22 50 | Copper ......0.....0000. e 50@50&10 Hussep & finns: tall vend > Nk 8 i coceccccccesocccos cose cosesecce eeeceecccccsccceces 310 
ao spbinincloneuveds ctyerbadheen . _ 3! Rods, Geeve Paleen. ould edie 
INGOTS... ccsee-eesesreeeressceeesreersereeees 02 3. Stai ; , 
Bonded boos calks, 1 to 5 M, dis 25; Stair, aks: | eeaaetaiee 25&2 ama yf EE BESS ‘4 gross 6 pte ¥ ' . 2 80 
5 to 10 M, ais 30 Rollers. i sccianeicaiaheonsa .-.B gross is 10 land li, Nos. 13 to 
s 1 boot calks... 3 40 Barn door, Sargent’s list, .............. dis 60&10&10 | Gold medal.......... --B gross 600 dis 25 p WEE: BD BO Weiss. ccadstacdscdecbecse dtissidaupale 8 00 
Square steel boot ca dis ) | Acme (Anti-Friction)..........sessseee seston dis 55 | Rising Sum... ssecessseeeeenees ® gross $5 50 net Heavy Sand 
Chain rafting GORE: sis cecessesccopeenenaninten =) Te 00 $12 50 Rope DONS PIUMIDARO wcececevcsscce secs cccsssese tb 8c. net P 
Ring rafting rong 3 100, med., $10 00; large $1200 pe, T 1% to 6 by &% and 5-16 eR acces mae 210 
Timber grapples @ doz $3000 , Manilla. 74 inch and over. > Rei a ee a \_ to B16 AOD. .cocccsosce scccccoeconse 
Nella Re aad ig Sisal, 4 inch and OveP...........ccccscssesessssenee Lothrops’ Brick and Plastering........ %t ips by y — 5-1 ine 22 
Mallets. Rul Reed’s Brick and Plastering........... 0 ‘ y “ aD | ER 240 
Hickory ... “ aeeon dis 20&10 aaaee Disston’s Brick and Plastering... to % by 4 and 516 inch 220 
Lignumvi ite. dis 20&10 | Boxwood..... ......cccccssss discount 80£10@80£10410 | Brade’s brick..............cccserssssssceee sense Halt Oval and Half Round 
Penfield Block Co., Lignumvite and” . 
gy dis 30 Sad Iron. Tacks, Brads, &c. (3% to 3 inch 300 
“* et Waki 6 te 16 Wb vsicctinencee per 100 ths 3c | New List, September 1. 1882. & Supplement Jan-| 4tol% _....... 260 
Regular list... Mattocks. | dis 60@60K5 | Self-heating.........ssosecsssssnrenveseseeeseeeees @doz$9 net 1, 1886. S6to3Z oe 310 
Self-Heating, Tailor’ “e .# doz $18 net | American iron carpet tacks all kinds dis.. if btn ee aie RS a $40 
, | Meat Cutters. pS OS RIE U7 se» dis 40 | Steel carpet tacks all kinds..............000. 4@iC | 490 
Dixon’s (P.S ae $14 00 $17 to _ $36 ‘. dis@ Enterprise Star [rons............e-seseeseees discount 40 swenes j Iron carpet tacks all memento sepeeigeie Tasui0 Light Bana. 
OZ. 7 is : Swedes iron tacks... --. 0744410 
Draw C utNos. 5 10 Sash Weights. Swedes iron Upholsterers’ tacks... 6749410 | 134 to 6 by % to 3-16 2 
Each. .-$50.00 875,00 $80.00 $225.00 400,00 Die RO ssrcinciesereinesinapnhsepeninnnsione $22.50@$25.00 | Tinned Swedes iron tacks.................... 67K 10 aici ree ne 7 sed 
dis 20@25 inned Swedes iron U jpaciterers’ tacks al OTe Sheet Iron. 
Woodruff’s (P S & W) per doz } ey a bed Pp aoe ae Saws, di cas American iron cut tacks ..........ccccsseeee 70210 fe. 4 to 20. 270 
15 18 ISSTOD S VITCUIAL... scorererereeesereeeseeereee iscoun eae (es ly Oe 1D 00 27 ...cccccccecscecsocccvoccosens cocces ovcocees eceseeers, 
Hale’s—Nos. 11 12 13 Disston’s hand panel, rip &c... .. discount 25 evper oshin and trunk n : (320 No. 18 to Bi... .ccorse +4 
Lold Io 2 Coppe g ails. escncceesesnes 3344210 
$27 $33 $45 dis 70| W.M. & ee Champion Regular........ per foot 24c | Cigar box nails .. eoqunebte G06teasegnsessanves 45810 eS oy | ee 310 
FEN Gerprine.ccssecspainnss \snaasadhabeivscsosssnynedennpancans dis 30} W. M. & C Thin Back......... Pft 26c| Finishing nails. ..... 60410 | NO. 25 t0 26.......ceceeree 320 
Mineing Knives, Atkins’ CITCUL AT onc ae soeeeers ra ine Hungarian nails and miners’ tacks... 60410 ue 4 seeeeeseeeesseseneseeene 3 30 
i S.-+..00.% It (5¢ | Gimp and lace tacks.............ccscc0.s0 1% inaD cinechte eoncousii a...  Spikaesetinspbenmeantatioata eecceeee: 
Am. (2d quality), ® gro, 1 blade, $7; 2 blades, $12; | Atkins’ concave tooth Dexter X a... ee Chey, ond jae “| wi “Brot - n 
S eae . “s ‘le, $4.50; double, $6 50 “net | Atkins’ spect .| steel diamond X cuts..... 32¢ | Trunk and clout nails...........-+.0« wrec608E10 vi tron) Botlor Pintes, 
mith’s, # doz. single, ouble, $6 dis 40 Atkins’ suite tooth . Rabeal a cesvkCennnepeebes sya0e | Tinned trunk ans Clout NAIIS............00eeceee 60410 yak 4 inch and heavier. 4 44 
8 wticins’ hollow back XA CUtS........eeeees -21@22c | Basket mailds......csecccccssssseee Aes Set 4 NO. 1, a ooee 
Money Drawers, Atkins’ shingle, mulay, drag, Xc.................dis 45 | Chair nails ......+:.....00.. 60&10|& H No.1, ---3 25 
Tucker's @ Gaiiccsscscsseskersaseereerersstosaares $18 @20 F Common and patent brads... REN Saab! Keg CH Flange, * oooe4 25 
Molasses Gates, Saw Frames. Tinned capped trunk nails.. a 60410 Extra Flange, re «++-4 50 
Stebbins’ WD nscscariuatinnecsesostatea Me iesaoaban ra iam white. b bp pee ee wee ——s! Wi Toss eis 00 hci ‘ Solid Fire Box, “ osesguentbacbetigeessccost O07 
BteDDIing’ SOMBIE ncsscccesserorcnsvenscissoces is 6634& ed, polis varnishe 0z $1.50, ...... is 25 
Stebbins’ re — ee 40.810 s Sets Stamped, Japaned & Pieced, list Jan 20, 1887...... Steel Boller - Plates. 
Lincoin’s  patters La RRS ..dis 662¢&10 Aithen*s Gensien ee ee $13.00, dis50 10 | agitertassssteeeenesssse see eeenee dis 70 qank. ¥4 inch and PROGR socvccccencastons sdcnelesed +002 90 
eer. “Waits Gis P81 | Morrill Saw Sets No. 1 $15.00; ‘No. 3 and 4 $24.00 a ee isnas, “ 378 
List July 14 1887 eine? 8 eee OCU dis 40 &10 | Enterprise Mfg. Co. (Champion)......dis 20410@30 | Fire Box, “ ee ee 
Standard Penny Nails,#keg card rate Scales. Traps. Bessemer & Open Hearth ts iiieaaaane Steel, 
$2 80 to 290 | Hatch, Counter, te 3 TTI sevrersevennissesses ® doz $21.00 Game, Newhouse... serseeeneesseesvennnemees sone Gig 35 lin. to 3in.. 300 
Nuts and Washers, Hatch, Tea, No. 161. : = ae 50 War: MOUSC.vesesceenene 150 % do = 4 t0 15-16 vssnasseen - $2 
B/ B4 34 ANATLELON 8 ATOCCELS vreeeeserceeeeeses-seeneeeevereesseess ais escccccesecenses « 
monet bolt 1n........ 3 sy 58 4 e i! am Family arable Sacaasaasbesess spotteses dis 30@30£10 ; Delusion, MOuse.............0.0..+. . gross $18 00 dis 15 : og 1. Tei ba to4in. $4 
Hexagon.wwe. cee 20 12 44 64 Cana eee eae Tra vom Lifters. SURREEUE Dace coset oonesoee ail 
Woeahere., sian porns 19) * 534 4% c 2s, J get boxe 3% Scrapers, ~" | Wollensak’s Patent........ccccsssscsssssesereceree Gis 50 4 to om! LMasesoseeseresenee: eeerenees oe 370 
im, a lots ~ an s, @ th add Ke, Ith boxe Adjustable Box Scraper (S. R. & L. Co.) on oe i, Flax T and r BC. P. ‘Gut to eo Tintin’ Gnten wot 
Nut C ers, |p RODD ea enssesrsnennencnnersnnennennasnsnnennsnens enn s sad is: Yo. jax Twine, 4 an alls... 2144c27¢....| lengt 
Zable | (Humason “& Bec “tan Mfg. rae. 5 eee dis 40 otecst te Eat no a 3 % — ¢ “ “BLGeZTe Mammor Onst Steel. 
RKO'S DAREOET csscns'ernnasacazes one T42.2.ca. 0 CU! CO OCS ee ee ait , Cts. 
Gabel... $5 “aso |" Screw Drivers, Hg 7 Hemo, “4 gnd ‘4b Balls (Spring Twine) “17 | Crucible cast steel.. ns 
Oakum pranley E at. Co." 8 Varnishes Handles dis 65410 | 5 Ply <a 1% ey: —_— SuaneSeeeSnsnnenieneye<eeabany 1 Te oe ee Ra RE ey | 
ACS pcmemer occ so aaaieess rane Bets Lntershanigeab sn dow AOD din 5 | Cott Wempping, 6 alle Bo sakes Pre 
Navy ...ccccoccoe Reve aaa eats Vises. est Qual ty Refin ast q » Flat 
sid 3 7 etniR Tite... :.sctteecauntauetesnateneneans iad 50&'10£5@60 Octagon and Round. Cents. 
Zine and Tin.. Se Less — hs70\Sa Parker's ~ RRNA RE 0-57.19 discount 20@ 25 76 3 inches. ‘ponnve ate wake are Sees -2 
3rass and Coppef....ss+.+. Round head iron... dis65| 7:2 prontiss...... «0 OS 126 an ee inches... en 6 
ms ule able (Hammer’s), N Flat head brass..... dis 65| *"& | gronben’ $ — ri See : 43 ne 8 108 inches... teeeeenees oe ] 
3, $4.40 B doz... dis 10@ 10&10 Round head brass dis 69f 8 | ca¥ fill ws Bt en yor Bessnstne tne writ 3-16 and 5% } i 
Packing, ineth. Flat head bronze ... 85 | 8 | OW Bers, © earn’s . ee 874410 532 
Boston Belting Co .....s0s: Sc Roun beat seer ~ 00) 525 | Washer Cutters. Y% “ 
American Packine. ......................... achine, flat head, iron..... «+. «dis 55 | Smith’s Patent ........... ¥degtiem, dis 20£10£10 | Oil well steel forgings..............++ 
ussia Paoking.en RE ee ae Machine, round head, iron svacemmm Johnson’ Si on $11 00, dis 33% oil well steel forgtmt neseensne 
Etalian ‘PAGWevtte <<. csstacctceshadisatsvsasearsstscaxeectcee Bench and hand— Penny’s......@ dog Pol. $14 00; i Jane $16 00, dis 55 Sheet Steel. 
Pencils Rench, aoek | be CR NS | RE: doz $16 00, dis 60X10 Sect, Oa Geek ee, Ome ee & 
Faber’s Carp . teh li Bench, wood, beech, per dozen — SUNN Uicintenivensnanetipepeniignlnedaeesinagiee 1s 30410 Best. 2d. Qual, 3d. Qual. open-h’rth. 
aber’s Neand Git yoy noe peneh, woo, Rishery. Well Wheels To 21 gauge, 9c. Se. 6e. 5 
CES FOUN LUE... .0rrererreeversees ipoae? NGG a WEEE WRI cis onus setebennsh vnenpbeieovaeeuaousindt 2910} o; ‘ : + aa : ic. extra for each additional gauge. Cut to 
; Picks Lag or coach canealll 6434@70 | 8in., $2.00 10 in., $2.59; 12 in., $3.25 multiplss or specified lengths, 4c. extra. - 
Railroad, 5 to 6 foe... ...$12 dis 60@6045 | Coach, patent ome point. ee Bees S@6O 565 Wire. New List Jan,18.1884 
. «6 to 7 Ibs... .. 13 dis 00@60.45 | Bed... ee Tt, YR Por eer eat discount 20 Miscellaneous Cast Steel. 
Pinking Irons (SSS A a eR mE EE TRA Na, ROTOR SR, "166344010 Bright and annealed, Hes. 0 @i8 als rORe@ 1205 Auger and engur bit . : 
WD GON .ccrcsocnsdscentiaal f ... 650. net Saw Tools, a * 8.19 @ 26.....dis 7244@75 | Axle steel for wagons.. ue 


Picture Nails. . 
Brass head, Sargent’s list........ } Eicon 
rass head. combinat’ °n list.. «dis 50&10 


Porcelain head Sargent’slist, dis............ 50&10&10 
Porcelain head, combination list.. dis 40£10 


Plane Irong. 
dis 25 


Peeeeee~ 


Sandusky Tool 0 








Atkins’ patent............ccccccccseseseeeee COZ sets $6 (0 | 





Shears, 
American(Cast)Iron....... dis754£10 
Pruning .. ..See Pruning Hooks and Shears | oy 
Barnard’s “Lamp Trimmers.................. @ doz $4.00 
OS LER LL LALOR DIE dis 20.%2 | 
Seymours List, Dec. 1881..............00+ + dis 60 S108 | 
Seymours Tailor’s Shears..........s+. 33% 


Coppered Nos. 0 to 18, =" list... 


Galvanized Nos. 0 to 18 
Tinned market Nos. 0 to 18,.. 


Annealed Sm Nos. 10 to It. 
Stubs Steel Wire regular... 


_ 27 @ 36 dis 75@75410 


dis 65£10@70 
* dis 60&744@65 
siniis o = 





bs oo} 
-.-$6 00.6 dis30 





Frog voints and plates 
Frog size bars ...... 
Pick, hammered... 


Mattock, beveled.. 
pe ee 
Table Cutlery, beveled... be 
Trap SPTing StOel...... sorccccccccseccsees seasnenncnensens 
Pike and cant hook... 
Coal and granite wedge 







Sas 








“EN COCO 





oeeeeeeene 00008 cones ees eeenes 



























































































































































































B2 IRON TRADE REVIEW, 
TRAVELER'S RECISTER. |WHEELING & LAKE ERIE|" ORT 1 = MhioRailroa 
had ie race erect. s. ese | Fe WAY Ginommnati & Louignille NewYork, Penn. : Ohio Railroad 
In effect September 1), 1887. o Centrat StandardTime. ) 
N.Y. C. & St. L.R. R.Co,— ‘The Nickel Plate.” EASTWARD. | No.5. | No, 7. RAILROAD. N.Y., L.E. & W. R.R, vO. LESSEES, 

EASTWARD. ARRIVE. DEPART 

Eafe Rpesenest......« debi 10 osm 10 44am 

Local Freight............... 440pm 6am 
WESTWARD. ARRIVE. DEPART. 

Chicago Passenge’................ssesseseerserses 6 30am 


Fostoria Passenger............... 446pm 45lpm 
Local Freight.............-.0.. 5 20pm 5 50am 
Rocky River Accommodation departs 7:40 a. 


m.; 1:40 p. m. 
uclid Accommodation departs 6:24a.m. 12:10 
a. m., 5:06 p. m. 
All trains daily, except Sunday. 
Cleveland & Pittsburg. 
ARRIVE. DOEPART. 
New York Express.............. 
New York Express 


Alliance Accommodation... 935am 4 15pm 
Ravenna Accommodation... 82am 50pm 
Night Express..................... % 525am *ill0pm 
Bedford Accommodation... 3170m 140 pm 


Train leaving at 12:10 p.m. has Pullman Buf- 
fet Sleeper from Cleveland to New York, arriv- 
ing in New York at 7:30 next morning. 

*Daily; all other trains daily except Sunday. 


Mt. Vernon & Pan Handle Route 


C., A. & C. Ry. Co. ARRIVE. DEPART. 
Akron, Col. & Cin. “Flyer” 540 pm 810am 
Akron, Co’. & Cin. Night 

TEXPTOSES.... scccce-ccececcsseoseeree 64am 800pm 
Akron & Columbus Exp...... 1255pm 1210pm 
Akron & Orrville Accom...... 95am 415 pm 


The 8 p. m. train runs daily. Elegant Pullman 
palace sleeping cars attached. All cther trains 
daily except Sunday. 


New York, Pennsylvania and Ohio. 
fruve. a 

N.Y. & Pitts. Express.......... 15 58 am am 
Fast N. Y. & Pitts. Express..*10 55a m *3 00pm 
Mahoning Accommodation.. t6 40am 
Sanaa 5 nage A J Af 

town Loca 
Richoning div. and Pitts Local "I! 40am 
Mahoning Val! Accom........... 430pm 
Pittsburgn Express............. f12rm 1110pm 
*800 pm 


Lake Shore & Michigan Southern Railroad. 


TRAINS GOING EAST. Arrive Depart 

. 4, t Limited Ex...... 
ue $ wy Bnd At.Ex *8 30am *‘%s 65am 
No. 26, Elyria Accom........ 17 45am 
ee my a" re +10 05am **9 i5am 
com. via Sandusky........ +10 05a m *19 15 am 


No. 24, Buffalo Accom 


. 10, N. Y. & Boston “Flyer,” *1135am 
Ne 12° N. ¥.& Bos. Ex. *220npm *245pm 
No.2, Night Express........... 19 400m 10 OO pm 
No 26, Conneaut ACCOM.. ....-+.+eeeeeeeee 14 25D mM 

Arrive Depart 


TRAINS GOING WEST. from Bast. 


Ww 
No. 1, fast Limited Ex..... *12 15am *12 15am 
No.23, Cleveland Express *2 l5am 
No. 3. Chi. Ex. via Sand’y.. 15 30am 15 45am 
No.25, Mich. Ac.via Norw’k 5 45am 
No. 21, Toledo Ex. via Nor- 
waik and Sandusky........ oe 
No. 5. Fast St. Louis & Chi- 
eago Ex.via Sandus 


112 50pm 3 0pm 
*10 Xam *10 55am 


No.9 hi.Pac.Ex.via Nor’k *655pm *7 15pm 
No. 31, Elyria Accommods- 

tion. to Elyria Omly...........-ccssersseereees t4 30pm 
No. 27, Conneaut Accom..... 18 10am ............+ 


m 

Sunday train for Nottingham— Depart8:15a. m, 
and 1:(0 p. m.; arrive 9:26 @. m. and 4:45 p m, 

Reference marks—*Daily. tDaily except Sun- 
lav. «Daily except Monday. 

A local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 
York 7:30 a. m. : : 

For further information as _ to trains and con- 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 


. E. GAUL, A. J. SMITH, 
—— Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
955 a.m., 7 00 p.m. 
Kent —*7 50a.m., *7 16 p.m. 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 
Newburgh and Miles avenue~-7:10 a.m.. 4:15, 
ane. 5:33 p.m. 
epart— 
Canton, Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. ; 
Kent—*8:38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m., 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—6:12 a.m., 2:00 
~ _p.m., 4:40 p.m. ‘ : 
Trains marked with*run daily. All others 
daily except Sunday. ’ 
Depot at Ontario street. onv sit Huron street 
Cleveland, Lorain and Wheelina. 


DEPART. aRRIVE. 
Wheeling Express.......0.-.+-s0-+ 645em 655pm 
Ubrichsville Express. ...........4 00pm 9 2Wam 





Pittsburgh & Lake Erie Railroad. 


On and after May 22 1887, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, ag follows, 
Central time: 


P. & L. E. R.,R. Depart for— 

No. 7, Cleveland, Bradford and East,..... § 30 a.m 
No. 5, Buffalo, St. Louis, Cleveland...... 745 a.m 
No. 53, Beaver Falls Accommodation..... 8 40 a.m 

No.1, Buffalo, New York, and all New 
England points,............+esrsee nei’ 015a.m 
No. 3, Chicago, Cincinnati, St. Louis,... 110 p.m 
No. 9, Buffalo Express........cccsccscccosscesses : 2 p.m 
p.m 


No. 1, Beaver Falls Accommodation..... 5 
. 11, Buffalo Express 





Arrive from— 


No. 50. Beaver Falls Accommodation,... 5 25 a.m 
No. 8, Buffalo and Cleveland Night Exp. 7 00 a.m 


No. 2, Youngstown Accommodation....... 9 20 a.m 
No 52 Beaver Falls Accommodation,......1 00 p.m 
No. 12, Chicago, Cincinnati & St. Louisa, 135p.m 


No.6, Buffalo EXpressy.......sc.ssssereesore 5 45 p.m 
No. 4, Cincin., St. Louis and Cleveland, 8 05p.m 
No. 10, Cleveland & Buffalo Express...... 00 p 

Pittsburgh & Lake Erie trains Nos. 3, 4, 5, 


's, 
11 and 12 daily. : 
NES, Master of Transportation. 


C. QUINCY, General Manager. 


No, 9.*|No. 1.° 










































































Toledo......... lv, 7454mM/ 110 pm) 460 pu! 
Jak Harbor..ar) 8 4) 2 05 645 | 
remont.. --| 966 ae 610 | 
Clyde....... | 9 22 247 6B | a 
Bellevue ... .... Mi Bi eww 
Monroeville.iv| 955 | 320 6.8 3 10am 
Norwalk ....... ~/1010 | 338 715 322 
Wellington ...... 1100 | 432 8 08 400 
, 153 5 20 905 pm| 447 
Orrville........ ar/1220 pm] 5 48 940 pm! 515° 
rrviile....... «lv! 12 40 5 53 705 705 
Massillon......ar| 1 20 6 35 752 7 52 
Massullon......lv| 1 20 6 35 752 7 52 
Navafre ........... 135 6 50 810 810 
pate June,ly.| 2 15 740 855 8 55 
NewCumberl’d)| 2 28 763 9 10 910 
Sherroasvuue...| 2 40 8 05 y 2e 9 25 
Leesville ........| 248 813 9 40 9 40 
Bowerston....ar| 255pm | 8 20pm | 950am | 9 50am 
Canal Dover.....| 257 pw} 6 (6PM |.......00.. [ccc 
New Comerst’n| 3:8 ft | Seer: 
Cambridge. ...... 438 745 A 
acksburg ..... 6 09 915 
arietta........ar! 7 25 pmil0 254m 
WESTWARD. | No. 6. | No. 8. 
Marietta ...... lv| 600 am/12 10 pm)............ P itecaaeamd 
Macksburg...... bE S20: yey me eee 
Campbridge...... 85 300 | 
New Comerst’n/10 00 400 SEM RE Oe 
UVanal Dover.....|10 42 am! 4 40pm |............ eee 
Bowerston........|1! 25 am) 345PM | 555 aM)..........0 
Leesville..........|11 32 . 2 a eres 
Sherrodsville...|11 40 eS * eee 
New Cumberl’d)11 52 | eS le Reapers 
Valley Junce.....\12 20pm) 502 | 645 | 
Navarre 112 50 535 | 735 
Massillon 105 550 =| 800 od as 
rrville. 140 |625. | 855 et 
lle.. 145 635° | 913 . 
Creston........ lv) 218 702 | 943 a 
Wellington ...... 3 05 743 «(1033 , 
Nerwalk........... 355 82 '1125 723 
Monroeville.....| 4 07 835 [1137 735 
ellevue........... 423 1915 (1155 | 751 
IR iaesccabeicne 439 929 |1210Pm! 806 
Fremont........... 455 945 (1228 8 23 
Oak Harbor...... | 3 Soa ig 53 8 45 
Toledo..........ar’ 6 20 pm'10 45* 150 pm! 9 404m 
No. 27|No. 25|Huron Divis’n.|No. 26|No. 28 
459 pm| 7 65aM|Ar.. Huron .Lv| 910 m| 5 30pm 
432 7 37 |Friese Landing, 4% 25 5 45 
ne ou ae ened Blan ...... gn etelan 30 
v 5) Liv 7 r Tr 
Ar pmM/Ar aM --e Norwalk.. .. Lv amiLy am 
ee Sees ll. Se 
* Daily. 


This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points East. 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
"ia ** and Bowerston. 
and Akron, Youngstown and 
: Pittsburgh. 
‘; Chicago, ._— Youngstown and Pitts- 


urgh. 
M. D. WOODFORv, JAMES M. HALL 
Gen’! Manages Gen’! Pass. Agt. 


“ < 





Scioto Valley Railway 
TIME TABLE. 
In effect Aug. 8, 1886. 
THE SHORTLINE TO ALL POINTS 


North and South, East and Southeast, West 
and Northwest. 





























TRAINS GOING SOUTH 
STATIONS. |_ No. 2. | No. 4. ) No. 6. 
Columbus............ Lv! 700 a.m/11 25am! 530p.m 
Valley Crossing... | 722 ‘* {1147 “ | 552 * 
Lockbourne ......... 734 ** 11158 * | 604 * 
Ashville............... | 750 ‘ 11212 p.m] 620 ** 
Circleville............ st “Rms “14a “ 
Kingston.............. | 8 > * ee ioe 
Chillicothe ........... on iia ee 
Ee EM oe “(3 * 13m * 
, Oe ea om ° ig “tee * 
RE 1002 * 234 * | 862° 
| > “eae 1018 ° | 250 * | 908 * 
Lucasville............ 1036 ‘ | 309 * | 925 “* 
Portsmouth ......... 110 */|83 * 1080 * 
Sciotoville...... ..... 1116 “ | 861 * {1006 * 
Wheelersburg. hae “ith “WM ie 
Haveraill 1143 “ | 418 ‘* |1033 ** 
Hanging Rock. 154 * | 429 ** |1044 * 
sca ccccss 1204 p.m| 439 ‘** |1054 “ 
Petersburg ........... 215 ** | 450 * 11106 ° 
reo eae Ar'12 45 p.m‘ 5 20 p.m'11 35 p.m 





“Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. cs 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 


























STATIONS. No. 1. | No. 3. No. 5. 
CO ae Lv! 246a.m! 8 47 a.m| 5 25 p.m 
Petersburg ........... 4m” ith" 1s * 
Tronton .........see0 826 ** | 928 * | 606 “ 
Hanging Rock $86 * | 938 * | 616 * 
ee, | ae 846 St | 949 “ | 627 * 
Wheelersburg ...... 406 ** |1010 * | 648 “* 
Sciotoville............ 412 ** |1016 ** | 654 * 
Portsmouth........... a7 ** 11032 * | 710 * 
Lucasville............ 449 * 11056 “ | 735 “ 

OIE coi ccsipeinetes Oo * ine * |\te« 
| Bm” te * ite * 
SS 6.* Ge * (8a « 
ER 540 * (1153 * | 330 ° 
Chillicothe ........... | 635 ‘* {1255 p.m! 920 “ 
Kingston... OR i Ged 26 ** | 946 * 
Circleville ~ lim”? 13° ime 

shville. » 170 1310 * em * 
Lockbourn - 8a * (3 * we * 
Valley Cross - | 818 * | 238 * 11055 * 
Colurabus............ Ar| 8 40 a.m! 3 00 p.m'11 17 p.m 





Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Cireieville, Kingston, Chillicothe 
Wereriy, Portsmouth, Ironten, 4. C. & I. 
Ashiand. : ‘ 

For further information relative to rates, con 
nectiors and through time. call on a rout Ticke, 
Agen or “dd 8 J. ROBINSON 
JNO. J. AtJCHER Receiver. 








Ww. 

R. W. JO 
EO. REP? ERT, Ticket Agent. 
A. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MOAT? 13 
Fort Wayne and Indianapolis 
Than any other Route. | 


22 “LES PNQRIE? 29 
By 3 HOURS, Between 
Louisville and Fort Wayne. 





_—oO-— 

No chance of Cars 
—BETW ZEN— 
Cincinnati and Fort Wayne, 

Via White Water Railroad. H 


All trains arrive and depart from Central 
Union Passenger Station Cincinnati, Corner 
Third Street and Central Avenue, 








DIRECT CONNECTION | 
At Fort Wayne with L. S. & M. S. Train< for all 


points North and East. 


semaienee 
Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, | 


nts of connecting lines, 
ORTH AND SOUTH. 


W.W. WORTHINGTON, S. A. WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


The Picturesaue Lehigh 
Vallev Route. 


Three through trains with Pullman cars at- 

ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New | 
York and Philadelphia, leaving Suspension | 
Bridge 8:18 a. M. 4:10 and 7:45 p. m., Buffalo 9:00 
a. M. and 4:40 and 10:00 p. m., connecting with all | 
trains from the West. 

Passengers between the East and West passing | 
over the famed LEHIGH VALLEY ROAD will , 
‘experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the , 
world, presenting an ever varying panorama of | 
delightful surprises. 

Double track, steel rails, magnificent road bed | 
and unrivaled equipment, all combine to make | 
.he LEHIGH VALLEY the favorite and most | 
desirable route between the East and the West. | 

Anthracite Coal is used entirely, guaranteeing | 
t passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent. Mauch Churk. Pa 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 


For sale by all 
EAST, WEST, 








! 





(Office Wharf 23 River St.) 


—BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 
St.Ignace,Alpena,Cheybogan, Harrisville, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 
Marine City. 





Special Sunday 
Trips between 


CLEVELAND AND DETROIT 


DURING SUMMER MONTHS. 





For full information, rates, tickets, etc., apply 


E. B. WHITCOMB, G. P. A.. Detroit, Mich. 
T. F. NEWMAN, G. A., Cleveland, G. 


—OR AT THE— 


Travelers’ Information Bureau, 


' ates slower than Cleveland city time. 


__e—____ 


New York, Boston and the East. 
lecechicenadia 
THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


——_e_— 
Uhange of time goes into effect Nov. 27. 1887, 


Central, or Ninetieth Meridian time, 33 min: 
Until further notice trains will leave from 

New Central Depot, South Water Street = 

Viaduct, as follows: 


D 
62, Mahoning Valley Accommo..... 









No. +640a 
No. 72, New York Express,.................. 8 30 <a 
. , 
No. 
No 
| No. 
No. 
No. 68, Pittsburgh Express. 
No. 68, New York Express 
No, 70, Pittsburgh Local Express 
No, 74, Shenango Valley Express... 
Arrive, 
No. 73, Shenango Valley Express......... +920 ; m 
No. 61, New York Exopress.............ces00. 45am 
No. 61, Pittsburgh Express...........s00 45am 
No. 65, Fast New York Express............ *105:am 
No. 65, Pittsburgh Express,...........00000 *10 50am 
| No. 67, Pittsburgh Express............000.. 20pm 
No. 63, New York Express... ..........s0000 *905 pm 
| No. 69, Pittsburgh Express .............00.. * 65pm 
No. 77, Youngstown Local ..........ssc0+ss00 800 am 
No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
No passengers (except Monday) +120 pm 
“Daily .+ Daily, except Sunday. 


&@This is the only route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York City and intermediate points without 
change. One change to Boston and New Englan? 
cities. 

Baggage checked through to all points East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P.& O. Railroad, South Water 
streetand Viaduct, Cleveland. Ship by Erie 
Express. Kk. H. Soule, Gen. Manager. 


New York City. 


L. P. FARMER, Gen’! Pass. Agent, 
New York. 


M. L. FOUTS, Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caliwell, Cambridge, Newo, mers- 
town, Canal Dover, Canton, Akron, Clo ve- 
land, buffalo. foledo Pittsburgh, New 
York, Cosbocton, Newark Zanes- 
ville, Columbus. Chicago 
and St. Louis. 


In effect November 27th, 1887. 



































GOING NORTH. GOING SOUTH. 
No.4. | No.2. | STATIONS. | No. 1. | No.3. 
935am| 140 4m ..Parkersburg...| 225 pmj11 35ey 

1210 Pm) 600 ike... Mar‘etta.... .|10 25 am| 7 25 

1231 =| 621 Caywood... 10 U6 7 U4 

1237 | 627 Stanley....../1000 | 658 

12 52 € 42 Whipple...... |} ¥ 45 6 43 
A a eS a Warner......| 9 35 6 33 
258; FOR licen Elba.........| 9 22 618 
124 | 715 .- Macksbure...| 9 15 6 09 
132 !|722  |...Dexter City...) 9 08 610 
137 7 27 South O.ive...| 4 04 5 55 
145 bt Ba eee «Dudley...... | $58 5 48 
155 | 745  |.....Caldwell......; 8 50 5 40 
205 | 75) |..Belle Valley...) 8 41 5 30 
Ce ae eee BR cccsiced 6 OL 5 20 
228 | 818 |..Pt. Pleasant...) 8 18 5 07 
240 | 834 |.....Byesville.....| 8 00 453 
3 | 857 |...Cambridge... | 7 45 438 
307 | 905 1735 | 42 
315 | 914 1728 | 420 
34 192 | | 718 | 410 
3840 | 240 ....Guernsey....} 703 | 355 
3 47 | 947 ....Post Boy ..... 6 54 | 347 
400 10 00 N.Comerstown| 6 45 3 38 
408 eT © legesee WOUED cccccs 6 36 3*0 
420 {1020 |..Phillipsburg..| 625 | 318 
424 (1025 Black Band ....| 6 20 313 
430 (1032 ooo LuPner’s...... 614 3 07 
440 |10 42 .-Canal Dover..| 605 4M} 257 
5 00 11 05 ar.Vall’yJ’n.lv 235 
5 02 11 20 lv. Vail’yJ’n.ar 2 25 

12 04 PM}...... Canton....... 130 
1258 J... Akron........ 12 40 pu 
| 268 ... Cleveland..... 11 30 
a eee Buffalo ...... 5 40 
10 45 | eee Toiedo........ | 7 45am 





Through coaches ontrains Nos.2 and 3 be- 
tween Marietta, Vanton, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C., W.& B., M..u. & N. and Ohio River 
Packet:; at Camobricge with B. & O., east and 
west; at Newcomers own with P., C. & St. L. 
east and West; at Cana: Dover with C, L. & W. 
and C. & P , north and east; at Valley Junction 
with W. & l.. K. and Vailey R’y, Train No. 
le.ves Marietta at3 p.m, Whipple 355. Warner 
410, klba 4 30, Macksburg 443, Dexter City 4 55, 
Caldwell 5 3), arriving Cambridge 7 1£ p. m. No. 
5 leaves Valley Junction at 5 40 p. m., arrives at 
Canal Vover 605 p. m. 

W.K. Ricsarps, 





224 Bank Street, Cleveland, Ohio. 





Gen’) "ass, & Ticket Ag’t, Columbus, Ohio, 


Who also have full line ocean tickets, ete 


A. T. Wickorr, Gen. Pass. Agt 
Gen, Manager, 












——e—e re ee ee ee eeeEeEeEeEer ee ee ee ee eee eae aa eae ee ae 
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IRON TRADE REVIEW. 


















Roller asessceees , 5 
Spindle, subject to machinery classification. 6) 
‘Trap spring Steel...............s0e00 pbvegseh poe oe 
Forged crank pins and lathe spindle 7%! 
Piston rods, Plain .......00...ceeseereeeees ha 4 
Piston rods, forged to shapes ..... 7% 
Slide bars, DIBIN............ccse.ceses 5 
Slide bars, forged to shapes................. - Th 
Steel Boiler Plates—1 4 in. and heavier. 





PRD i nitasiced oyecsovssccisetwssciancedetemigucmstenesehel 


Marine Flange....... eenndovdvesceduivedevigdaeetmmeetoenal $4 25 

Fire BOX-cccsccessseccccoyssesocreses soaseceessoose seeeseesnceee $4 50 
Above includes platcs 90 inches wide. 

ee | SR eran . 4¢. tb extra. 

O68 GO Fire Piss sicveckecivessacapsvevensn 1 ie. ve 

10U to 104 10. W1GE........ccceceereereessenee Uxe. ie 

104 to TES Gir Wei a viacssnsiqrentestitietacsicieciess special. 


File Cast Steel, 
Square, round, half round and flat bastard, 8- 
inch and over ..... 











Mill saw, 8-inch and OVEF.. .............cccccccosesceeees 5c 

Taper, 3)4-inch and OVETP........0..ccccsseseees 

Horse and shoe rasp ...... 5e 
Spring Cast Steel......... wssbiedal 4c 

Spiral, taper, cut to lengths................... esicena’ 5440 


Titre Cast Steel. 





























1x\% and ove?........... 
1xB-16 FORB IO GRE Si iecsceceescccsecescecsrsecers 
1 and 13-16x% and 5-32, 34x3-16 and 5-32 
¥% and %x and 3-32 and 12¢................ 
Olid GATS CRBC BbOCbvcscccccscescccecarcecscess 
Three and five ply cast steel.................sc00 ae 
Agricultural Implement Cast Steel. 
Fork and rake, crucible......... ebscsvevenssnsenceeenss od 4% 
Horse rake steel, cut to lengths, crucible........ 5 
F100, CE BEIED sc sctnecesscccccerssaes ih 5 
Corn stalk cutter, beveled.................. 
Beveled hoe and shovel steel, in bars 
Crucible plow steel, in slab5..............ccccceseceseees 
Dessemer and @pen-heartn, rates 
Spring....secseorcosssercceresevesececseoscesoones sees paaeneuels 4c 
Spring spiral and taper, cut to lengths............ 3 
Tire, 2-16 thick and above....... bedeesveteussanaqeainia 2340 
Tih WIM sass asoccesscasccnoneessdascccnsedeancscacagiteniooe’y 3 ¢ 
TOW ...c00s0. 2440 
Axle billets...... : 20 
ES SRE Se OEE AEE 24e 
Cutter shoe. cut to length and tapered.............. 3c 
Soythe back stecl....ccccc.....c-cccsescscossesscvecsssecsee 3 
Grail. GPM) TARRB..120-c0sesercnecevescecessevesscvencesescess 2 
OT TICES: 3 
Rolling coulter blanks, cut and punched.........6¢ 
WT OMMNE ROMER cconessases <0 cscsessceesvcus oneenssoseceeioes 3% 
Rolled hammer billets....................ccccesseses ua 
CPOE Ir ca toteenndcccncecctinses sess ati spiusstausices 244c 


Terms.—Four mont!<3 per cent. discount for 
cash. if remitted within v8 

English sceel. 
JO3SODS....c0008 Wensewaswhinins sibevcineseseunent cc vices 




















Round mgegty 10¢ 

Circular = EE ee 7 

Swaged, cast... 

Best double shear.........-...+. . 150 

Blister, Ist quality 14o 

German steel, t 10¢ 
2a quality 9e 
3rd quality 8¢ 

Sheet cast steel. lst quality ........ ........ eo 15 

Boiler Rivets. 
4, %, 11-16 and % inches diameter................. 4 
Bridge %, %, 11-16 and % inch diam oneeeee4 00 


Rollsand Castings. 
Furnace floor and straightening plates.....1%4c 
Housings ana castings not otherwise specified 





i 

1% 
2C 
+4c 
3¢ 
02 C 
3¢ 
pur and bevel wheels, small...........cccccccosees 3}€e 
Pulleys up to 30 inche...............00.sccssscessseseees 4c 
ulloys OVer SO inche............crcccccsscescsccessse eee 3}4c 
Ungine castings, light.............. aes tone coccesesees dC 
gine castings, heavy 4c 
























50 

00 

00 

10 OF 

16 00 

- 1500 

- 1400 

- 1100 

10 50 

10 00 

tons’ 827 00 

Se ERI gross tons 

SUE MORE REEEE Ss sssacesesccisveescaisaschattn” nee 23 00 

Car wheels .......... RES. SORENESS . 20 00 
LT * Rant pera ce 7 
No.1. H. red Brass....... dabaesuedstinact tac 8 
Heavy yellow brass .......ccccceces0secee., 6 
Light gellow RC asibesiana cas 6 
Scrap Zinc 3 
TE er 8 

Heavy Lead ...... RSE SP ae 3% 


WROUCHT IRON PIPE. 


DISCOUNTS. 


Discount 
: : ; Per Ct. 
Wroucht iron pipe: Butt black.......... X str wn 
Pathe UEP bitnsstaiabinhtsvacketiessnictokeroseninspecastkon 
Wrought iron pipe. Lap black........... X str 
b © ir” PO ees eee ort od 574% 
Wrought iron pipe: Butt galv................... 3744 
rd a) Lhd 
Lap-welded boiler tubes......................... 50 
. drive pipe..... panustonbeniapehsiieienl”-' cantes 


a EE SSS Stee gen 








erases 


Lead pipe... 
Sheet lead..... 











CAte eS Oeste eee eeseneee senses 


seeeee OOO Re ee Ree eeeeeas essence 










COOCOe erereeeeeeeceeeescces 


’ Correspondence Solicited. 





Gas proving pumps 
Oil cups, tubricator 


The Star Steam Heater, 


CHEAP, DURABLE, 
EFFICIENT AND ECONOMICAL. 


Manufactured by te 


STAR STEAM HEATER CO. 
MOUNT JOY, PA. 


Catalogues tre on 
2lyr] application. 








Cocks for = ga 


Gas fixture fittings 
McNamara hydra 
Stop cock boxes 


n range boilers, Cutting Keyways and making Keys from 
smallest work, with accuracy and rapidity. 





MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton's Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


Send for circulars and description. 


ee ee 














3 00)... 


275 


, 


| 9 
72 |1 00/1 45/1 85/2 25 


8 


Rough and fin. plain, tray and bath bibbs.. 


Tinal, ho » hy- 
drant and ball cocks .... . iste 


‘ 


90/1 20,1 65:2 20 


above No, 13, and d 


$ 
| 


44) 6 
ry 
60 | 66 | 








plain ard water back ¢ 


50 


tte Pee eee cereverecerercscces 


| 52 


3%) 4 
45 


34! 





Ce eewereereesecscees coeccccccccccoteeescce 


DE: Ficowael 


43 





4 


| = 


34 | 38 
.! 30 }.... 





aaF 


3 





Pipe taps, reamers and dies 
Plain pips tongs and gas p! 
AD simustabencnides 








234) 2%) 


2 | 31 
8: .... 





2% 


25 





| 
| 


BD Jesvece 
DRIVE PIPE SHOES. 


8 
agseeose eek a Paas 


22 


I iii ccerseeccen 





cabs 





LAP-WELDED BOILER TUBES. 


1%, 2 





2 





Lb 
| 23 
12 E Fe 


| 


Wo | a2}. 


1%) 





Vises: Plain pipe 








Machinists’ l ammers...... 
77 








Size, Uutside Viameter, incnes....., 





EE Sen AIEEE Ee 





Price, Lap-Welded Drive Pipe... 


Price per foot.......... 


















































r 








Nominal 
Size Inside 
Diameter. 
per Foot, 
Galvanized. 

No. of _ 

Threads per 
in- of Screw. 

Price, 

Extra 
Threads. 


ha <1 
? 
— 








| Thickness. 


| 
re 





— 
io} 
SRR: 

—_ 
=] 
te 
= 
2 


a 


PP ee ee 


REL | 
x 


228 


ESEB 


{ \e ue | 
| heN | el 
| = > BI 
- = | A Great Offer 
bel 
| ¥ S| 
| es) | 
| Ble OF VALUABLE BOOKS. 
r) | 
| ~ | aol Our previous offer of books was so well received 
| ¥ | that we have decided to enlarge the list, hence 
2 acai . . 
- < | 
js | We Will Give as Premiums 
7 Fra WITH THE 
sl sT | WESTERN MACHINIST 
ot | &| for ONE YEAR, at the remarkably low price of 
= a | $1.25, any one of the books named below. 
} om | 2 | book delivered free. 
~ 
= All these books are printed from new plates, in 
x | a| large. clear type. on good paper, very hand- 
2| ;~'*| | somely bound in cloth, black and goli. 12mos. 
| islsia sapeane,<anenwa 
a] “I|*) S| Adventures Among the indians. 
| 4s St] —| @ | Arabian Nights Entertainment. 
2) Sis | | 2 | Cast Up by the Sea. Baker. 
A -|2|——| B| Daughter of Heth, A. Black 
7} <i in|* | | $| East Lynne. Wood. 
ip fd GR i gd Bt Bot g | Eight Years’ Wanderings in Ceylon. 
: Hi | o 3 | 33| © | Erling The Bold, Ballantyne. 
:} @ > | Qi?!) 3 | Ethan Brand. Hawthorne. 
& | | ie) 2) S| Felix Holt. Eliot. 
ia! |A = | +) Pranbegetela. and Denis Duval. 
i“io7—ié an ackeray, 
a) ais | %| 6 | Franklin’s Autibiography. Franklin and Stuber. 
> |B) 2L*| S| Green Pastures and Piceadily, Black. 
ei lala | x | & | Haunted House, and the Coming Race. Bulwer. 
alld] | 8 | Hyperion. Longfellow. 
| 4 is & | Ivanhoe. Scott. 
eS) | 3] ‘3 | Jane Eyre. C. Bronte. 
cr ane \-3 | John Halifax. Mulock. 
is | wi a Ladies and Gentlemen’s Etiquette. 
1") & | Last Days of Pompeii. 
Ie | .2 | Last of the Mohicans Cooper. 
| |x a “. | Macleod of Dare- Blach. 
~ || &)| Maid of Athens. McCarty. 
“| ‘S| = | Mark Seaworth. Kingston. 
|——- | Midshipman. Kington. 
?] #|.2| Mill on the Floss. Eliot. 
| ?] :] 2 | Mysterious Island. Verne. 
=| :| = | Oliver Twist. Dickens. 
=| :| | Our Mutual Friend. Dickens. 
‘=| :) | Paul and Virginia, Rasselas, and Vicar of Wake- 
|S] :|/ | _ field, St. Pierre, Johnson, and Goldsmith. 
Imai 34 Red Eric. Ballantyne. 
» | :| «| Rifle and Hound in Ceylon. 
| sii Romola. Eliot. 
| |2] ‘|| Round the World. Kingston. 
| = i} @ Sartor Resartus. Carlyle. 
|= | =| “ | Seuttish Chiefs. Porter. 
| =| & | Shadows and Sunbeams. 
=| “| =} Shandon Bells. Black. 
‘2 | S| 2 | Sketch Book, Irving. 
S/S 8 | Spanish Nun, and the Black Dwarf. De Quincey 
-| /e4| and Scott. ae 
S|-=| | Stoddard’s Readings anJ Recitations. 
mala | Strange Adventures of a Phaeton. B 
———— | re. 
EAD | Thaddeus of Warsaw. Porter. 
” 5 | That Beautiful Wretch. Black. 
lashes sseseewes ei? | Thicker Than Water. Payn. 
ai spire? 6ize 3 ot ! Three Feathers. Black. 
Snesnsneunnsenraes si | — | Three Spaniards. Walker. 
os 150 | Tour of the World in 80 Days. Verne. 
i hbhh hehe t tte Le eee Teer T0,00C Lengass Under The Sea. Verne. 
BABBIT METAL. | VwoOna ower. Hardy. 
6%} on Nostrand’s Science Series, 
ee eres cence POP OOOOOT eee e eee eee eee eeereeeeseeeee bi boards. Amply illustrated where 


demands. 


hicwtaaeenaleneal = ondaedition, enlarged 


urn. 
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WEEE 6k 18| No, 8. A Treatise on the Com 
cond edition, revised 


oS 16| By John Turnbull, Jr. Se 
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Pure Oils. Packages included. 
erm, winter bleack ed per gal..............1 15@1 20 
hale, winter bleached per gal 
its . 
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by Prof. 8. W. Robinson. 








Bank ... 
| Lard oil, extra W. 
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soveereee40@43 By F. J. Rowan. 





srsereereseeeeessse M@OD | No. 29. Steam Injectors. 


sereeseseeeeereeM@$1 00| French of M. Leon Pochet 
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65@75 | No. 34. Foundations. By Prof. Jul 
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Cotton seed oil, white. 











Paraffine oil, winter p 
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Capitol Cylinder. 
Mod 1 oF d 


0. 66. 
nia lubricating 2 deg..............0e@15e| Thompson. With notes b 
ressed......... soreereeeeens I S@18 | No. 68. Steam Heating. 
«+ 35| Send postal note or express 
eocceces sree 30 | but stamps will be received. 








Extra Strong, double above list. Eldorado Wastes 





Double Extra Strong. double list of Extra 







































ac ure wn en UD RUT 


a 
i 
H 
FI 
5 

1 





24 inches long down to the 


seceensonevoness % No.2 Chimneys for Furnaces. Fire-place 
sooeereeeecees vj | Stel.m-Boilers. By R. Armstrong, C, KE. 


No. 2. Steam-Boiler Explosions. By ZerahCol- 


No. 9. Fuel. By C. Williams Siemens, D 
to which is appended the Value of A 
Fuel as Compared with Coal. 


ald, C. E. 
ceetinladabunamell 60@65 | No. 21. Safety Valves. By Richard ij 
35@38 | No. 24. A Practical Treatise on the Teeth 
53@58| Wheels. By Prof. 8. W. Robinson. —* 
y n Boiler Incrustation and Corrosion 
Translated from the 


C. E. Translated from the French 


49@52 | No. 47. rent Forms and 
.-4$7@50 | of Articulated Links. By J. D. ©. D "Ri. ong 
No. 66. Dynamo-Electric Mestio 


cryer at our risk, 


23 | CLEVELAND PRINTING AND PUB. CO. 
70 Cor. Wood and St. Clair Sts., Cleveland, 0. 













64 IRON TRADE REVIEW 











OC. H. PRESLEY & CO., 


Cleveland, Ohio, 


24 South Water Street, - - 
DEALERS IN 


Iron and Wood-Working 


MACHINERY, 







Fine Mechanics’ Tools, 
Menufactorers’ Supplies, Etc. | 


02-ly SEND FOR CIRCULARS. 


MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMYLER PATENT 
Revolving Steam Derrick, 


AND THE 








McMYLER 








THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


300t01,000 #Ftna Medium and High Speed Engines ‘z'c%..,. 


For Rouiurme Mitts, Furnaces, Pree Works, Grist anD Saw MItts, &c., &c 
ALSO MANUFACTURERS OF 


UPRIGHT ENGINES FROM 10 TO [50 H. P. 


Rolling Mill and Special Machinery. 
Castings, and 


M. V. SMITH’S GAS PRODUCER AND FURNACE. 
ENCINES ALWAYS IN STOCK. WARREN, OHIO. 


Send for Virculur B. 


Light and Heavy 





Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 9F—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


‘ Des Moines, Ia. 
REPOSITORIES :< Minneapolis, Minn. 
hansas Uity , Mo. 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Til. 
BRANCH HOUSES:< Indianapolis Ind. 
2-1m t. Louis, Mo. 





MIX & BOLAN,No.520 Washington St., 
DAYTON, 0., U. S. A. 
Manufacturers of 


Hardware Specialties. 


| pan 
~ SUPERIOR BOLT & RIVET CLIPPERS 


Something new; will cut any bolt or rod of iron. 
Cutter beins at side enabling user to slip cutter in a 
side in place of over end ot back, end do not have to 
4a> 3end for Circular. 34-ly 







p ish to cut, like ashear movement. 








THE HOPPES 


Feed-Water Purifier. 


47 CLEAN BOILERS GUARANTEED, 
AND TIME GIVEN FOR TRIAL, 


Durable in Construction. Efficient in Operaticn, 


HARD SHEET STEEL TROUGHS. 


asily Cleaned. 
3end for Descriptive Circular A. 


Hoppes Manufacturing Co, 
73 Sorinefield, O. 








Cambridge Roofing Co.. 


Moenufacturers of 


IBICROWL'S PATENT STANDING SEAM, 
$ Plain Rolled, Corrugated and Crimped Edge, L 


# Roofing, Siding and Ceiling, Mate of Steel and Charcoal Iron, awarded 3 
First Medal by the New Orleans Exposition. ina 


CAMBRIDGE . - OHIO 








| Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS,. 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 73! Water St.. 
04-ly SANDUSKY, Ohio, 



















HAZLET & BEMAN'S 


» Automatic Gas 
eal Steam Regulator 


® For Maintaining a Uniform 
Pressure in Steam Boilers 
when Hested with Gas 
Fuel. 
aa>-The least change in boiler 
' pressure opens or closes the 
gas valve. 
; A%@-Works equally as well 
% with a low pressure or high 
of gas. 
eg-[t is entirely automatic 
in all its operations. 


/ L.L. LORD, Gen.Agt., 
: MEADVILLE, Pa. 








Fine Light Iron Castings of 
Every Description. 


CASTINGS | 2" every Seserinian’® 


We have Unequaled Facilities for Producing Superior Fine Castings. 





Japan and Nickel Departments connected with Foundry. Elegant Electro, 
Bronze and Brass Finishing a Specialty. Those in need of Extra 
Fine Castings are invited to send us samples for estimates. 

Prices as low as the lowest. 


MYERS, OSBORN & CO. 


CLEVELAND, OHIO. 


LAIDLAW & DUNN 60,, 


94-3m 








THE 






~ CINCINNATEI, OG. | Purchasers 
\\ Manufacturers of the | —of— 
“Hero” Vertical Boiler-Feeders PUMP CO 
—AND— ome Bst'd 1862, 
‘STANDARD ” 
DUPLEX 


REMOVABLE WATER CYLINDERS. 
Send for descript ~e circulars, 


PUMP 
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| ° TRON» ROOFINGs | 
| & CORRVGATING Co. 


CINCINNATI, OHIO, ge) 
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‘eatiachandl TRADE REVIEW. 








GEO. C. KEENE & CO.,¢ 


Cornice and Roofing Machines. 





148 and 150 E. ‘Front St.. 




















The Eureka Planer and Matcher. 
MANUFACTURERS 4585 Bg ee 
aaP a3 cee 
22433. — 
a a ¢83 E ee e 
ha ad 
vu it 
SLEEEE aft | 
SNIGGS &CO., - - - - Buffalo, N.Y. 
Send for Catalogue and Price List. 
_| Over 18,000 OTTO GAS ENGINE WORKS 





92-3m Cincinnati, O. 


Schleicher, Schumm & Co., { Epiladelphia. 


TWIN ENGINES, ENGINES and PUMPS COMBINED. 
Sizes : 1 to 25 indicated horse power. 


Guaran msume 25 
Pa grant Gas than ANY Doing the Same W ork. 








other Gas Engine 





SEBASIAN, 
WAY & COMPANY'S 
Improved 
Screw Cutting 
foot or Power 
Lathes. 





~ : 
_caaleguy of t Lathes, 

Machinists’ = 

and Supplies mailed on ap- 


plication. Lathes on Trial. 
164 W. Second St., 
- 44ly CINCINNATI, O. 





PUMPS 


IS 


UPWARDS, 
oo 








CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


D IrOor. 


Sole Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detreit Iron Furnace Co. 


Deer Lake Furnace Co. 


Sole Sale Agents Chicago Furnace Co. and Mil- 
waukee Furnace Co. precast ¢ ther, of 
Bessemer and Sesnairy from 3 gross tons. 
Sole Beles Agents in West and "Northwest for 
Brier Hill Iron and Coal Co.’s brands. 


Tod—Brier Hill Scotch, Iron River, 


Grace, Bessemer. 
Also a full ‘line of Southern Foundrv 
and Foree Irons. 





E. E. CARVIN & CO. 


Manufacturers of 
Machinists’ & Iron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 





“moT}Is0dxq 


° ("yao Bes) 
‘ON 9G 3 HATIIN TVSUAAINN 


on INO 10} JEPOWY PJOD poareoes o 


Special Tonle alta t Seiidienations 
order. Gearand Back Cutting, Milling and 
Index Drilling to order.5 


1238-143 Center$%., NEW YORK. 


f Brush Electric Co., 


W. BINGHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleabie and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, GCROBET & ROTHERY FILES, ETC., 





ETC. 

















Locke Patent Steam Pumps. 


AIR AND Actp BLOWERS. : 


For fire protection, refineries, “eaten 
lines, etc. Pumps and Blowers fully Guaran 


YOUNG & LOCKE, Titusville, Pa. 
Box 991. eB 





@. W. STOCKLY. President. 
J. POTTER, Treasurer. 


J.J. TRACY, Vice-President. 
N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary, 
W.J. POSSONS, Asst. Supt. 





——-— Tae — 


‘SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 35,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus, 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A 
AGENCIES EVERYWHERE. 98 





Eom. Kurret and Swveceda 

















LATHES ay 
And Brass Finishers’ é Es 
TOOLS. mit 
° = “Su 
CACE MACHINE WORKS, =i 
Waterford, New York. 7) pt 
STEEL FROM *. TO rege tf ue fem WEIGHT. 
aad of une 50 Faster. want 








Novelty Iron Works, 


Nobles & Sherlock _ 


PROPRIETORS, 


IRON FOUNDERS 
Architectural and General 
Jobbing Castings. 


Lizht Cray tron Castinesa specialty 


Also manufacturers of COAL MINE 
CARS. Correspondence Solicited 
84 CANTON, OHIO, 









































MECHANICAL DRAWINGS. 
Special Machinery Designed and 
Built to Order. 
INVENTIONS PERFECTED. 


Detail Drawings of Engines and 4 Hetseot> Ma- 
chinery promptly made. Repairs and 
ight anvfacturing. 
J. K. WILLIAMS. 643m 107 Ash St., Akron, Q 





WEBER & LIND SIGN WORKS. 
Artistic Signs, 
Cor. Ontario & Huron Strs.,, 
CLEVELAND, O. 


er Cards; Silk Banners, Bun’ rig 
=e tal, hare Baiting) Curved ool 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 











Telephone 2240. CLEVELAND, oO. 
Js Seah MSP Annies Tela “Sesto 












CASTINGS <= = oar NG CO., 
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The STANDARD TOOL Co. 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS, 

Straiaht Shank Drills, 

Machine Bit Drilis, 




























i! Screw Driver Bits, ss _Seshels, 
Bit Stock a an 
Drilis Sheil Reamers, 







Standard Gauges, 

Milling Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 


” 


MT. VERNON IRON WORKS, 


Oldest and Largest Works in the Country. 
Cc. & G. Cooper & Co., Prop’s, 


Manufacture 


Corliss Automatis Cut-off Engines, 
50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, Extra Heavy, with Girder, 
Box Frame. 
PORTABLE ayeee Center and 
Side Crank, 6 to 40 H 


z aa waren 8 to 18 ge a 
SAW MILLS, Extra mead Standars 
ing 


with Self-rece Blecks 
mprovements. 
— ote test and Flue Boilers. 
Address C. & G. COOPER & CO., Mt. Vernon, 0. 
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Send for Prices and Descriptive Circulars 
H. Pratt, Agent, Bong St. Clair St. Cleveland, O. 
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The Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT. COAL, 


and are equally adapted for 
ELAED COAL or CORE 


With unequaied record for efficiency and economy. 


“New Champion” Stee! Furnaces 


Plate 
Second to no surface burner in the market; for 
Hard or Soft Coal, Coke or Natural Gas. 


THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 


And arranged for either brick or galvanized iron casing, 

and are placed under our own supervision. Before se- 

lecting a rnace for your residence, store-room or 
1 upon us, or 


Send Postal ‘for Catalogue with 
Testimonials. 
AGENT WANTEDJIN EVERY CITY. 


- THE BRYCE FURNACE CO., 


DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. 03-ly 


. The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUTOFF ENGINES, 


from heavy patterns and of unex- 
celled wor Pp 


STEE. BOILERS, 

= Feed Water Heaters, 
_——, cate SHAFTING, PULLEYS, GEARING 
a —— THE LANE & BODLEY CO. 


Nos. 1 to 25 John 8: 
04 CIN GIN N ATL. 














_ Portable and Stationary 


ENGINES AND BOILERS, 


More than 2,000 in Use. 


Send for Illustrated Catalogue and Prices, 
54 





Hamilton 
Ohio. 


The Long & goto 60., 


Double, Single, 
Angle-Bar, Gang, 
Horizontal, Twin 
Boiler, Spacing: 
Gate, Multiple, 
Belt and Steam- 
Driven 


> Punches and— 
: oo x 


© OVER 300 SIZES. 









Send for new Catalogue. : 


‘Shapers, Engine Lathes « Drills. 





"TI peed 31°s 
Wop Yowg your-gz 


LODCE. DAVIS & CO., 
CINCINNATI, OHIO. 


Drills. 


id ” 
ong F Geared and Power 


SO ET 


HAMILTON WORKS. 
William Tod & Co., Youngstown, 0 


tSOLE BUILDERS OF THE 


Porter - Hamilton Engine, 


50 to 500 H, P. Modern Design. 
CLAIN, STRONG; EFFECTIVE, ECONOM- 


FIRST-CLASS ENGINE. 


Blast Furnace Engines on hand. 


Prices and Description on application. = 
Also a stock of other Engines (our make}. Mention this paper. 


pe we <a 


The Curtis 3 Horse Power Engine 
and Boiler, 


—@A.11 Complete— 


$170.00. 


The best & cheapest engine in the — 








Orders were booked for M s ese engines 
during July, 1 


Address 


Spencerport, N. Y.. 








Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working Machinery, 


Engines and Boilers. 


,' Wood-Split Pulleys, Shafting, Hangers and 
= Couplings. 





Write for Prices—it will pay you. 


Sherriff & Ashworth Machinery Co., 


80 Water Street and 98 Ist Avenue, 92-ly PITTSBURGH, PA. 


Erie Engine Works. 
KE. H. JONKS & CO... 


Cleveland, QO. 





Stationary, 
=) 
Detached, ES 
Portab! 1 = 
Semi-Portable, cA 
Agricultural, 
Portable, — —j 
—) 
Stationary, —— 
coe 
Vertical, os 
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